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• PREFACE 



The Contract Team -presents this report ^on the status of science education in 
the schools of British Columbia with mixed emotions. We are pleased and honored- 
to have participated in the Assessment, We^' arre,, in general, less pleased with 
the findings. ^, . * • ^ 



Science > iis facts, theories, methods, discoveries and applications - 
probably has had a ac^ter impact on our lives than any other force in^ society. 
According to futurislff., we tan expect the influence of the sciences to- grow at an 
expotential rate. For example, some scientists suggest that the technology of 
genetic* engineering is the most fmportant biological tool 'since the microscope. 
Its use will have profound effects on .our moral ^ilosophi'es, - 



■ 



Further,* electronic technologies are developing so fast that it is impos- 
sible to plot iheir growth.' Micro-computers are moving into our homes. Word 
processors are transforming off i ce' communication' systems, and it is predicted 
that, .within a short time, we will be wearing on our wrists a TV set with built- 
in watch and calendar. ^ 

Governments, at both tKe provincial . and*" national levels, are appofnting 
sqence ministers to guide futurfe developments and applications in scientrfic 
fields. Th^ British Columbia Government, for instance, includes a Ministry pf 
Science and Technology, a Ministry of Energy, Mines and Petroleum Resources andfa 
Ministry of Environment - all science orie^nted fields. In addition, the govern- 
ment has created the Science Council of British Columbia for advice on science 
policy and to award. grants to fcience coordinators." 

^ The .media - radio (Quirks and Quarks'), television (Nova, What Wilt JJiey 
Thjnk of ;<ext?, Nature of Things), magazines (B.cr Discovery, Equinox, Science 
Digest, Discd'yery). a^well as the daily press - feature current and provocative 
science topics Tor trie layman. ♦ ' _ 

However, the 1982 Science Assessment resuHs indicate that .sci^ce education 
1n the public schools of British Columbia^has not kept pace^'with progress and 
influence of science in society: . ^ 

It is the hope of the Contract Te§m that the attention of the Ministry of 
Education, the universities, the teaching profession, and the public at large 
will be directed toward overcoming this gap, 

' \ Hugh Taylor , 

/ for the Contract Jeam 
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CHAPTER 1 
INTRODUCTION^ 

Hugh Taylor. 

1.1 T^e Context of the 1982 Science Assessment 

During the spring of 1982, over 80 000 students and nearly 2000 teachers in 
British Colunbia participated in the 1982 Science Assessment, contributing toward 
•our understanding of thB status and' progress^of science education in the element- 
ary and secondary schools of the province. "The ,1982 Science Assessment was the 
second .in the area of science, the. first occurring in 1978 (B.C. Science Assess- 
ment 1978). This 1982 assessment was part of the continuous cycle of assessments" 
in various subject areas of the school curriculum and was. conducted by the 
Learning Assessment Branch, British Columbia Ministry of Education. s 

In general, the basic purpose of the various, learning assessments is to 
ensure that important decisions about education are based on reliable and valid 
curr'ent data concerning learning conditions and pupil "achfevement ab bofcb the 
provincial and the school district levels. , , \ 

1.2 Terpis of Reference for the* 1982 Science Assessment 

* In addition tp the general purpose stated above, the*1982 Science Assessment 
was planned to provide information to persons involved in science education in 
British Columbia. Therefore, the fol lowing^aims formed a framework around which 
the 1982 Science Assessment was designed: 

1. Establishment of baseline provinciaUand school district student 
achievement data on selected domains rated as priorities tn the 
jipdated scienc^curriculum guides (1982). 

2. Provision of provincial and schX)ol district data on* changes in 
student achievement on curriculum guide objectives in selected 
domains from the 1978 Science Assessment. 

3. Development of a bank of B.C. curriculun-related test items for 
subsequent production of achievement instruments for optional. . ^ 
•use by classroom teachers as part of their evaluation of 
students. 

4. Documentation of current classroom practices and identification 
of significant changes since the 1978 assessment. 

5. Assessment of the extent to which. change has taken place in *the 
..non-achievement areas (e.g., facilities, equipment, supplies, 

attitudes) which wer^identi f ied as' concerns^in 1978. 

f 

- 1 - ■ . ■ • • 
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6.. Identification of the current context wtthin which science, cur- 
ricula are used. ^ 

7. .Examination of ini-tial reactions to changes/revisions /updates ii^ 

science curricula since 1978. , . . - ' • • • 

s 

1»''3 . Organization of the 1982 Science Assessment 

1.3.1 Curricular Fpamework ' * • _ 

* ~ 

During the- year of the Science Assessment, the British Co1unt?ia Ministry of • 
Education introduced the Elementary Sci.ence Curriculum Guide Grades 1-7 , (1981) 

' into the "school system. Also, draft copies of the- Junior_Secondary Science 
Curriculum'/ Resou rce Guide were circulated among teachers for their review. 
These new g uides formed the basis for the development of sets of achievement 
exercises and attitude/opinion questionnaires that were administered to students 
at the end of the following critical periods in their education:' Grade 4, where ^ 
students were- surveyed to determine- the, level of achievement following the 

^ completion of~primary education; Grade 8, where students 'were surveyed to 
determine the level of achievement following the /:ompletion of elenentary 

''education; and Grade 12, where students were surveyed 'to document the leve-l of 
performance of students who were about to leave public schooling.,. In addition, 
the Assessment included a provincial "sample of Grade 10 students in order to 
identify any significant differences which existed between students who were just 
completing compulsory science education- and stud*ents who were two years older and 
who had not t^ken additional science -courses. Chapter 2 contains a detailed 
description of * these various student assessment instruments. The teacher 
questionnaires described in Chapters 6 and 7 also reflected the contents of the 
new curriculum guides. , " ' . 

1.3.2 Personnel • • * - ~ ^ _ , 

The 1982 Science Assessment was basically "a rooperatfve. .enterprisa^ and 
included over one hundred indi'viduals from various parts ; of Bhtish Columbia. 
Nearly all of the participants'- involved in the planning, devel*opment and ^ 
"•completion of the assessment were practising science teachers. Names of the 
aTticipants are listed at the^ begitvni ng of this report and Tn Appendices B and 
C ^ ^n -general the assessment was 'organized in a similar way to the previous i 
assessments^- conducted by the Learning Assessment Branch in other subjects. As 
such the assessment was accomplished through the activities of three majof 
qrouDS- the Learning Assessment Branch, a Contract Team, and a Technical Agency 
(see Figure 1)^ The main responsibilities of these gi^oUps will be briefly 
described in the following three sections. - ' _ ■ - \ 
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Figure 1. Organizational structure of the 1982'Science Assessments 



1.3.2.1 Learnins. Assessment Branch 



The Learning Assessment Branch, Ministry of Education, was Vespdnslble for, 
Sind coordinated, all assessment activi1iifl8?s. These Included: 



communicating with other plfspnnel within the Ministry, with 
schools, districts, and other edutiational organizfeitrons during 
^ the planning, impl^merrtation, and follow-up" to the Assessment 

establishing the terms of reference for the Contra'^ct Team and 
Technical Agency and coordinating the selection of these groups ^ 

, chaq'fing the Advisory Committee and the Technical Sub-Committee 

^ arranging -and conducting th^e* Provincial Review and Interpre- 
tation Panels ' \ ^ 

printing all survey i^nstruments and' final provincial reports 

preparing' and printing district interpretation guides , * ^ 

^-i::oof^ating all- necessary, arrangements with di stricts and 
schools for tiie conduct of the assessments . • . 

prepari ng,( pri nting, and distributing materials derived from the 
assessment \/hi ch are suitable for cl assroom-tlse 

* keypunching all data from fin^l survey forms* " ^ 

1.3.2.2 Contract Team ' ^ ' 

The Contract Team consisted of three members of the Faculty of Education, 
University of Victoria and'^a sc-ience teachier from the .Greater Victoria School 

• - 3 - . ^- 
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District: Team personnel were experienced in teaching science at both the ele- 
pentary and secondary ' level s and were Icnowledgeable in the curricular areas 
assessed. The specific res[)onsibi1 ities of the contract team included: 

r- • designing a table- of sfxecif ications for the assessment instriU- 
-ments use? at grades 4, 8, and 10/12 

• developing instruments 'appropriate for assessing student learn- 
ing on a province^wide basis, including amplifying curriculum 
objectives, developing a *poo1 of test items, and generating 
fina^l achievement forms based on . feedback , from projvincial Rev.iew 
Panels and pilot survey results 

* • developing i,tems for constructing strands tests at the grade 3/4 
ahd 7/8 levels ^ ' ' * 

• developing, instruments suitable for a survey of instructional 
practices 

• preparing contents of instruments for the pilot phasd 

• participating as resource personnel -duri ng the provincial Inter-' 
pretation Panels 

• developing and pVeparirrg provincfal reports of n^tn'ods, results, 
and recommendations, including a Summary Report'and a detailed 
■professional General Report ' * 

i.3.2.3 Technical Agency 

The Technical Agency was responsible for coordinating the distribution, 
scoring, and analysis of all instruments, and for providing, consultative services 
on an ongoing basi^ to the Learning Assessment Branch .and the Contract Team on 
matters related to the ifechnical, statistical, and psychometric aspects of the 
assessment.. The Technical Agency consisted. of personnel from. B.C. Research, a 
technical operation of tJie >ndependent, non-profit British Columbia Research 
Council located on the campus of the University of British Columbia. Specific 
-r6sponsibvl it-les of the-Ifichnical AgenV- included:. 

developing selection criteria for building the final survey 
•forms ^ - ' 

• printing, packaging, di stri buti ng, .. and collecting instruments 
for the pilot phase, scoring and analyzing pilot data, 
providing recommendations for instrument change t^ the Contract 
Team and the Learning^^ssessment Branch 



5 packaging, distributing, and collecting all final survey forms 

, r . • scoring, analyzing, and preparing reports of analyses of final 
data to the Contract Team aad the Learning Assessment Branch 

L ' * ^ - ; C 

• 'designing, preparing, printing, ^and^ distributing district and 

independent schools reports of assessment results 

• conducting follow-^jp analyses of a specific nature to identify 
• areas of the province or groups of students requiring assist- 
ance ' 

• "reporting results to the Ministry of Education 

Members of the Technical Agency attended all meetings of the Technical Sub- 
committee and. the Advisory Committee,* These committees are briefly described in 
the two following sections. * • ^ 

1.3.2.4. Technical Sub-Committee 

The Technical Sub-Committee consisted of a technical - coordinator from the 
Learning Assessment Branch who chaired all meetings, the chairman- of the Contract 
Team, a representative of the Technical Agency, and the chairman of the Advisory 
Committee. The former three members were specialists In educational measurement 
and evaluation and the sub-committee served as a forum for detailed discussion of 
issues of a technical, statistical nature and also assumed responsibility for 
decisions concerning these matter's, 

— l,3j,2.5 Advisory Committee 

An Advisory Committee, convened by the Ministry of Education, guided the 
Contract Team by giving advice on the science content under consideration, pro.- 
viding advice for the development of all survey materials and reports, completing 
detailed analysis and review of all survey materials, chairing the Review Panel 
and Interpretation Panel meetings, and taking part in follow-up activities as 
resource personnel for. two rlj shops . The members of the Advisory Committee' were 
selected from across the province by the Learning Assessment Branch to reflect a 
cro^s-section of opinion on the areas of science being assessed and was composed 
of: 

I* 

• practising teachers and administrators ' 

• teacher educators 

• a School /Board Trustee ♦ 

• the chairman of the Contract Team 
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The Technical Agency representati v,es 



rwesentatives of the Learning Assessment Branch, one of whom 
chaWl the ,commi1;.tee and recorded the proceedings 




The eleven metnbers-pf the Advisory Committee who were^sel ected by the Minis- 
try of .Education sat 'as informed individuals and not as representatives ot 
specific organizations. 

As with previous assessments conducted in other curriculum areas by the 
Learning Assessment: Branch, certain g&s were created by the ^ssesjent process ^ 
itself. The following two. sections descKbe ^hese .very important and influential 
committees, their fiTnctions, and iheir gen><;^l composition. 

1.3".2.6. Review Panels 

In late August 1981, a series of meet ings\as held in various parts of 
British Columbia.^ the purpose of reviewing materiXls\produced by the Contract 
?eam Ove 50 individuals participated in the variouKR%ew Panels (see Appe<,- 
dix B) These panels, chaired by members of the AdvisohVC^mittee , were compos- 
ed of practising teachers/administrators as well as s"bj\A,^U^ 
Members of the' Contract Team acted as observers and^consi)qt^ts , at all of the 

Review Panels. - .. 

The main task of the Review Panels was to judgd, with thkil^e of specially 
designed rating scales, all of the potential expanded objectiW achievement 
survey items, and atti tude^opini 6n/i nterest statements. DocunJ^t^i on of 
th^ ''ratings and the resuHaSt sumaries are on file In ^he ^ffi^esW e 
Learning Assessment Branch. ^ The 'i^anel ratings proved valuable to%he Contract 
.Team who used them to either omit or revise and improve the qu^ty of the 
various items prior to their pilot phase.. W 

1.3.2.7 Provincial Interpretation Panels 



early June, 1982, the Mini'stry of Education convened provincial \nterpre- 
rtation:PanS-l3-:of individuals to evaluate provincial results for each levd^l of th^ 
science program assessed. 

' Panelists received, in advance of, their first meeting, a copy of tHe table 
of specTfications Ind a copy of the achievement items classified in tUs of 
?LrnTnq objectiv^^ Prior . to : the first session, panel ists were . asH to 

omp ete the items and, for each item, set percentage figures for "acceptable 
and ''desirabre" levels of performance ,- for the province as a whole, base^T^on the 
percentaTof stude^^^^^^^ should be able to correctly answer each item.. 

■At their first session, panelists were given copies of the Spring 1982 prov- 
incial results for each item in terms of the proportion of students who answered 
ille intern correctly fp-val^ They were then asked to individuallyf rate the 
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performances by co( .taring the results with their previously estimated acceptable 
and desirable leveU, Ratings were made on a five-point scale from "weak" to 
"strong^ These ratings, were discussed in small groups and then in one large 
group in an attempc to reach consensus. Both consensus and minority views were 
recorded. 

At a final session, groups of panelists were asked to develop ratings (on 
the same five-point scale) fo.r each of the domains assessed and to contribute 
Interpretive comments and recommendations in light of the provincial perfor- 
mances ♦ » « • ^ • * * 

Members of the Advisory Committee chaired ^the various panels and recorded^ 
the final ratings^ along with mi'nority views and comments. Members of the Con- 
tract Team were present at the Interpretation Panel meetings where they acted as 
observers and consultants^ and also collected summaries of the ratings and com- 
ments for inclusion in the present report ^s^e Chapters 3-5). 

Interpretation Panels (see Appendix C),were composed of: ' ' 

, practising teachers/administrators from all levels of the educa- > 
tion system ' ' • 7 

' ' teacher educators , 
^ individuals from interested and informed groups 
trustee^s ' . * " 

parents . » • • 

mem,bers of the public > ^ ' * ^ 

1.4 Organization of' the Report ^ , \ 

- Chapter 2 deals with the development, piloting, and selection .of items ^for 
the final achievement and attitude/opinion measures. Chapters 3-5 contain inter- ■ ^ ^ 
pretations. of the grade 4, 8, and 10/12 results. Chapters 6 and 7 are concerned 
with the development of the science teacher questionnaires, the questionnaire 
results, ^and with various Interpretations and comparisons. The finaV chapter 
presents some recommendations and conclusions based ^n the findinss of the 'tota'l 
assessment results. The appendices list the various personnel involved 'in the 
assessment and also include copies of all survey instruments .along with a record 
of the provincial results for all questions. 
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. • CHAPTER Z 

DEVELOPMENT AND DESCRIPTION OF STUDENT ASSESSMENT INSTRUMENTS 
Hugh Taylor 

, This chapter is composed of three part#. The first describes the general 
approach used in designing^ developing, and , selecting items for the^ pilot and 
final achievement surveys ,at all grade levels. The second part describes the 
unique and common characteristics of the various achievement forms at each of the 
three main grade levels assessed. The final part describes the, design and 
deyelopmfent of the various attitude/opinion scales used at di fferent ' gr^ide 
levels. ^ 

2.1^ CMTvelopment of the Achievement Survey Instruments 

' 7 ' ; ^ 

The development of the student achievement surveys consisted of the follow- 
ing phases: identification of* appropriate domains, objectives, and amplified 
objectives; selection and/or construction of 'appropriate items to measure the 
amplified objectives; piloting the , items; and choosing items'^ for the final 
provincial forms. , ^ . ' ' 

2.1.1 Domains and Objectives . ^ ' . " 

; \ In developing all achievement items and affective statements, care was taken 
to tens4^e that they were related to importaat aspects'-^ x)f the British Co^lumbia 
elementary science a^'nd junior .secondary science curriculun/ guides. The Contract 
Team therefore chose .to narne- the domains so that they would parallel .the 
following four paraphrased main goals contained in both. the elementary and pro- 
posed junior secondary curriculum guides: 

% . • ^ 

The School Sci.ence Program should develop in students: 
'••Goal A--appropriate science'attitudes 
% Goa.l B--the processes ana skills of science 

' , Goal C--scienti f ic k.nowledge 

^ Goal D--creative, rational, and critical thinking 

A domain, in the context of this* Assessment, is an area of science learning 
for which achievement items were written and categorized for reporting, purposes. 
In the 1982 Science Assessment, three achievement domains were'. used and defined 
at all grade levels as follows: * . , . 

Domain l^- Science Processes processes such as observing,, classify- 
ing, and interpreting ' information for 
the purpose of solving problems. 

Domain 2- -Knowl edge— recall ability to recall and understand var- 

and' understand ious science facts, concepts, and prin- 

ciples including safety procedures. 



Domain 3-Hi qher Level Thinking ability to solve problems by transfer- 

— ' ring prior knowledge and/or learned 

behavior (including science processes) 
to new situations. 

Within these domains, various achievement items were grouped ir^^ terms of 
objectives. An objective, in the context of this Assessment, is a sub-division 
of a domain containing similar types' of items (similar in content or intellectual 
processes) which can be scored and used conveniently for reporting purposes. 
Table^Z.l shows the relationship between domains and objectives at various grade 
levels. Domains, objectives and sample items at different grade levels are 
presented in Chapters S-S'. 

Expanded objectives which guided the item choice or construction. Partic- 
ularly at the elementary school level, were based on, a careful review of the 
relevant teaching materials. Also, in Domain 1-Science Processes, a selection 
Jor assessment had to be made from the 12 "processes" listed in the--curriculum 
guides. The decision to assess a particular .process was based on such factors 



as: 



the amenability of the prot^ess to be assessed using multiple- 
choice format 

the perceived emphasis the process should have at the grade 
level being assessed 

the appropriateness of assessing the process at two or more 
. grade levels - - - ' 

whether or not the "l978 Science Assessment contained process 
items that could be used to measure achievement change' , 



2.1.2 Item Development 



The development of the achievement instruments involved many, people who 
devoted a considerable number of hours to creating, studying, analyzing and cri- 
ticizing hundreds of items. The. primary responsibility^ for .developing, the item.s 
rested with members of the Contract Team who worked on:,the task during the late 
,:spr n-g and summer of 1981. John Sheppy -headed up, the .work at the Grade 4 and 
Grade 8 levels and David Stronck was responsible for developiYig items^at the 
G^ade 12 level. Robert Hunt wrote items at all grade levels and Hugh Taylor, 
working with the Technical. Sub-Committee, acted as general item editof. 

2.1.3 General Principles Used for Item Preparation * 

All achievement iteifls developed for the Assessment were' of the , mult iple- 
'rti6ice tvoe. At Grades 8 and 12, the modal number of response options was five-- 
the cor eft. answer, three distractors, and an "I-don't kaow" option. However, at 
'Grade 4. approximately one-third of the items had only two distrators. The 
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Table 2.1: Domains and Objectives 



Oomai ns 



1 



Objectives 



Grade 4 



Grade 8 



Grade 12 



1. Science 
Processes 



• Observe and 
Infer 

• Quantify 

• Classify » 

• Communicate 



Classify 
•Communicate 

Interpret Data • Interpret Data 
Identify and • Identify and 
Control Variables Control Variables 



2. 



Knowledge-- 
recall and 
understand 



Biological , 
Physical and 
Earth/Space^ 
Science Concepts 

Applications of 
Science (Tech- 
nology) and the 
nature of Sciende 

Safety Procedures 



Biological , 
Physical and 
Earth/Space 
Science Concepts 

Applications of 
Science (Tech- 
nology) and the 
Nature of Science 



• Major Concepts^ 
Basic Principles , 
Laws a-nd Supporting 
Facts of Scienc^^. 

• Appl ications of • 
Science (Technology) 
and the Nature of 
Science 



Safety Procedures • Safety Procedures 



3.. Higher Level 
Thinking 



• Apply Biological , 
Physical and 
Earth/Space 
Science Cbncepts 

• Use Rational and 
Critical Thinking 



Apply Biological , 
Physical ^nd 
Eafth/Space" 
Science Concepts 

Use Rational and 
Critical Thiaking 



Evaluate 
Evidence for 
Concl usions 



Solve Abstract 
Problems ' 
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number of options at the Grade 4 level was adopted for two reasons. First, it 
was felt that the ,limited experience of the typical Grade 4 student in responding 
to multiple-choice items would not bias the results if the number of option 
choices -were reduced to' three. Second, ifwas hoped that the reading time per 
item would be .reduced with a resultant increase in the number of possible items 
assigned to each form. 

At the Grade 4 level, careful attention was also given. to the reading dif- 
ficaltv level of the words used in the items. Dr. Jean Dey, a primary specialist 
in the Faculty of Education, University of Victoria, analyzed all item^ and 
either approved them, or recommended changes so that the wording. wo.u Id be at an 
appropriate reading level' for Grade 3, students, one grade below the level of 
administration. 

' Other important differences occurred irt the current achievement survey formSj 
at) the Grade 4 level co^arfed with those of thfe 1978 Science Assessment. In 
1978, all of the stems .of the 68 items, but none of the options, were read aloud 
bv the teacher supervisor administering the instrument. Also, the 1978 items 
were "administered during two periods of- approximately 35 minutes each. However, 
in the 1982 Assessment, with random assignment of the three forms within each 
classroom, a total, of 108 items was completed in approximately 35 minutes with 
students reading all parts of the entire group of items. 

• 2.1.4 Sources Used for Developing Items ^ 

In general, the items i^sed during the 1982 Science Assessment were designed 
by members of the Contract" Team specifically to measure important goals stated in 
the British Columbia science curriculum guides. i - ^ 

During its initial period of itew develojDment , the Contract Team studied a 
variety of sources containing science items. The sources listed in Tables 2.2 to 
.2.5 proved helpful, particularly in suggesting various types of item format 
designs. 

Table 2.2: Item Sources: General 



British CoTumbia Science %ssessment, 1978. 

Dressel, P.L. and Nel-son, C.H. , Questions and Problems, in Science. 
Educational Testing Service, 1956. 

National Assessment of Educational Progress, Science Assessment, 1969, 
1972 and 1976. " ' > - ^ 

Manitoba Science Assessment Program, 1980. 
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If 





,Ta^1e 2.3 


: I tem^ Sources: 


Primary 




standardized Test 


Year 








Stanford 


• 1973 
1973 


A ^ 


Prim 11 • . 
."^ . Prim III 


'2.5-3.4 
3.5-4.4 


Metropol i tan 


1978 
.1978 
1978 


JS' 

JS 
JS 


. Prim I 
Prim II 
Elem 


1.5-2.4 
2.5-3.4 
3.5-4.9 


Conprehensi ve 

Test of Basic Skills 


1973 . 


s 


1 


2.5-4.9 


i " 

Sequential Test of 1957 
Educational Progress(STEP) 


A 


• ; . 4 - 


4-6 


Metropol i tan . 


1959 


A 


4 • 


7-9 


* * 


Table' 2.4:. 


Iteni Sourc^es: intermediate 

• 


- 


standardized Test 


Year 


Form 


Level 


Grade 


STEP 11 


< .1969 


f' 


4 ■ • 
3 


3-6 

6r9 


Metropolitan ■ 


1970 




Inter 


5-6' 


Stanford 


1972 
1973 
' 1973 


a' 

A 
A 


Prim III 
■ Inter I 
- ■ Inter II 


3-4 - 

4.5-5.4 

5.5-6.9 


Metropol itan 


1978 


JS 


Inter 


5.0-6.9 


Conprehensi ve Test of 
Basic Skills 


1973 
1973 


S 
S 


2 
3 


4.5-6.9 
. 6.5-8.9 



. K 
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Table 2,5: Item Sources: Secondary 



Standardized Test 



Year 



Form 



Level 



Grade 



Sequential Test of 
Educational Progress 



STEP Series II 

Stanford 
Metr'opol itan 
Stanford 



lowajfists of Educational 
Dev^lopnient 



Comprehensive .Assessment 
Program 



Metropolitan 

Content Evaluation 
• Series 



Comprehensive Test of 
Basic Skills 



1956 



1969 



1964 
1^70 
1973 
1960 



1980 



1978 

1969 
1969 

1973 



Biology ' 

Physical 
science ' 



1 

-1 



1 

• 2 

• 1 . 

Advanced 

Test 2 

Advanced 

Test 2 
Test 6 



Advanced I 

Physical 
Earth 



4.5-6.9 

13-14 

9-12 
13-14 



7-9.5 



y 



9-12 

9-12 

7.0-9.9 

8-9 
8-9 

8.5-12.9 
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2.1.-5 Role of the Rev;ew Panels in Selecting Objectives and Items 
» ' ' * 

Achievement survey design, including the ^writing of objectives and items, 
was one of the m^in* tasks of the Contract Team during the ^sumer of 1981. Over 
900 item^ and* their amplifi-ed. objectives were forwarded to the Advisory Committee 
for study and criticism. »Based upon the Advisory Committee's suggestions, the 
Contract Team extensively revised objectives and items, and presented them to 
members of varioi^^s* Review Pcinels for their professional criticism in late August, 
.1981. One panel for ea<:h of the three grades assessed was held in Richmond. 
Within the .same week,* a Primary Panel (grade -4 items)' met in Cranbrook, an 
Intermediate Panel (grade 8 items) in Parksville, and a Secondary Panel (grade 
10/12 Items) in Kelowna. A total of 53 science teachers took' part in the review 
process (see Appendix C). 

^ The two main t^sks^of the Review Panels were to rate all the expanded objec- 
tives arid to rate thie appropriaten^s of the items for measuring the objectives. 
Specially designed rating -sheets were constructed that al 1 owed .expanded objec- 
tives and items to be rat^ed within their appropriate domains. Both objectives 
and items were rated qn a three-point scale*: 

G = Good 
U = Usable 
N = No, do no^ use. 

' Very few objecti ves ^ were rat^d "N". However, many, object i ves and items were 
improved through Review Panel suggestion's, especially regarding the clarity and 
preciseness of the wording. 

Table 2.6 shows how the total number of items developed by the Contract Team 
changed during the achievement survey test development process. One notes from 
Step 3 of the table that of 880 items initially presented a total of 526 survived 
the first phase of review (Step 2). 'After piloting the it§ms, 387 remained (th.e 
sum of the totals in Rows 5 and 6) and were then used for the production of the 
achievement surveys and subsequent production of the final strands tests. This 
reduction is a typical result of the item evaluation process in test development 
and, in general, results in a set of high quality items. It must ^be pointed out 
however, particularly by the authors of this report, that they have never seen a 
test in which Improvements could not be made to certain iitems and, after the 
fact, one can conclude that of the current assessment forms. 

After the items had been piloted, the Technical Sub-Committee checked each 
item in terms .of its correlation with: 



\ 



• the appropriate objective score 

• th^i^propriate domain score • / 

• other domain scores' 

'Items were either modified, or deleted from the final assessment forms, be- 
cause of factors such as: 
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\p-va1ues greater than .95 or less than .20 

correct-answer-to-sub-test point-bi serial correTation coeffi- 
cient less than .20 jjj^ 

distractor-to-^sub-test point-jDiserial correlation coefficient 
greater than •10 

distractors with p-values less than .01 

omissions and/or multiple response greater than .05 



Table 2.5: Number of -Items at Various Steps. in the Item Development Process 



Grade 



Activity 



12 Total 



- 1. Total Bank of Items Presented 
to the Review Panels 
{August 1981) 



342* 402 i36 880 



2. Items Removed by the Review 

Panels and/or Technical * \ . rA oc/r 

Sub-Committee (September 1981) 114 176 64 354 

3. Items Selected for Piloting . - 
(October 1981) 228 • 226 72 526 

4. Items Removed 'after Piloting ^^^'^60 V: 50 29 ^ 439 

5* Items Selected for the Future 
Strands TeSts > 



6. Items Selected for the 
^Achievement Surveys 

7. 1978" Items Used in the 
1982 Surveys 

8. Tot^l Items Used on the 
Achievement Surveys 



80 . 80 ,0 ' 160 

88 , " 96 .• 43 ■ -227 

20 ;24 27 , i 71 

108 120 70 > 298 
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2.1.6 Description of Student Samples and Reporting Categories 
2.1.6.1 Sampi ing 

B.C. Research, the Technical Agency-for the 1982 Science"' Assessment, was 
responsible for planning the details of sampling students for both the pilot and 
.final phases of, the Assessment. The sampling plan had to enconpass the following 
policy constraints developed over the years by the Learaing Assessment Branch: ' 

«< 

1. A class of students, which was the basic unit of sa^npling, could 
not participate in more than one activity for a large scale 
assessment pr'oject jn any. one school year. 



\ 



In practice, this meant that an individual student could sj^nd 
no more than approximately 45 minutes Jn (t) the ptlat phase or 
(i i ) the main assessment phase or (i i i ) the strands tests 
development phase of the assessment activities. The purpose of 
this policy is to minimize the amount of time a student spends 
in assessment activities. 



^2. Within a school district, if^samj)ling was to be uied, then 
^er\0ugh students, should tompleVe the survey Jorms so that when 
'the data were interpreted, tine could be quite confident that the 
resulting statistics were very close to the values one would 
expect to obtain if all of the students in the district had 
taken part Jn the assessment in March. ' . 

Technically, the standarxJ that was used for developing a sampling plan 
within a district ensured that Wugh students were tested so that the population 
estimates derived from the samme statistics would be correct within, five per-- 
centage' points (the "margin of etror" or "limit of accuracy") 95 percent of the 
time (the "probability" or "confiaence level"). 

In most cases, the ^]^in stat^^stic' used for interpreting the achievement* 
survey was the p-value of an item, objective, or domain. The p-value of an item 
refers to the percentage of . students ^,attempting . the item who choose the correct 
response* • Objective and domain scores were interpreted as the mean-percent- 
.correct. ♦ » -X ' < ' — - 

As a result of the above constpain\5, out of Vchgol districts In 

British Columbia, 63 districts required full participation of al 1 ^schooXsTfTr^he 
main Assessment (March, 19B2). and w^re ^ therefore not available for sampling or 
for participation in the pi.lbt phase^ of the Assessment. ^ In^ the remaining 12 
^districts, care was. needed to ensure £hat if schools or classes were used in the 
pilot phase, then there had to be. retained a sufficient number of students for 
pa^rticipation in the main Assessment to ensure stable district statistics. As a 
result of the foregoing factors, the following number of students took part in 
the pilot phase of the assessment: ^ ' . 

Grade 4 - 2646 . , Grade 10-85 > • 

Grade 8 - 29^6 Gradev 12 - 376 
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In dd4:ition, a final timing pilot wa^ conducted at Grade 4. in six schools in 
the lower mainland of British CaluiDbia. , ♦ . 

The larger pilot sample, total s in'^rades 4 and 8 were due mainly to the 
larger number of pilot forms us6d within^ a class in order to calibrate the item^ 
for strands f^ts which will .be used in the future to measure achievement within 
the elementary science curriWlum^. - A< secondary factor was that the Grade 12 
survey, limited to two- forms, 'required fewer achievement items than the survey 
forms for the other grades. , A -list of the pilot schools is included in. Appendix 
D.' In the main Assessment (March, 1*982), all schools were included at all ^three 
grade, levels- (4, 8, and^ 12) in 63 school districts. At grade 10,, a 
representative sample..of 85 classes- (approximately 2000 students) was drawn. 
This Grade 10 s^ple was used to identify .any significant achievement differeT^ces 
between students who were just cpmpleling compulsory science education (Science 
10) and students who were twp years ^older and who had not taken additional 
science courses. » ' , 

The procedure for sampl ing'Grade 10 students was: 

• with'in a ^geographic zone, \sampling was proportional to zone 
size ' * 

• within a geographic zone, schools were randomly- ordered by grade^ 
' . enrol Imeat' and stratified such that ^ each stratum should, in* 

terms of enrollment, yield two or thr-ee classes \ ' 

• vtUhin a stratum, the two or three classes wer^e chosen system- - ' 
atically from a random ^tart ^ *' . - - , - 

• within a school-, classes were chosen according to the instruc-' 
' tions given the' principal . " 

7.1.6.2 Reporting Categories tf."^^ 

At the beginning of each survey booklet'," students * were asked to provide 
certain background information (see Appendices E to G). Thi s. information provid- 
ed potential variables' for reporting achievement^data . Table 2.7 lists the vari- 
ables Included in t-he various grade booklets. Chapters 3-^ interpret achieveme^nt 
results in terms of- some of these variables. 

Overall, 29 '741 Grade 4, 32 775 Grade 8 and 27 438 -Grade 12 studer>ts wrote 
the finalWorms of the 1982 Science Assessment. 
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Table 2.7: Student Background Variables ' * 



^ ' Variable ' 




Gracle _ 




• 


4 


8 


12 


Age 


X* 


~X 


X 


*Se*x 


X 


X 


X 


Frrst Language Learned 


"x . 


X t 


X 


Home Language Now 


x 


x» 


X 


Place of School Attendance in 








Grade 4 




X 




Grade . 






X 


Science courses completed 




X 


X 


Method of Scheduling science 
courses 




X 





Sj:ience courses currently 
enrolled in 

Post Secondary plans 



* X, = inclusion of variable on student achievement forms 

2.Z Characteristics of the Achievement Survey Instruments 
2>2.1 , Grade 4 Table of Specifications 

The three Grade 4 survey "forms (X, Y, and Z) contain a total of 108 items, 
36 on each form. The forms have an approximately equal number of items from the 
various domains and objedtive;^. Appendix E identifies each item on ^ach form in 
relationship to its domain and expanded objective/ 

' ^Table 2.8 shov/s how the items used for the Assessment were distributed in 
terms of science content ar\d intellectual levels. The vertical axis shows the 
science content categories and the horizontal axis shows the intellectual be- 
haviors^ sampled by the items. Note that the intellectual behavior categories are 
also used to. define the dofiains and objectives. , * ^ • 
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TABLE 2.8 . 

TABLE OF SPECIFICATIONS FOR THE GRADE 4 SCIENCE ASSESSMENT 



^ Domain 




Science 


Processes 




Knowl edge 


• Higher Level 'Thinki ng 




Objective 


Observe 
and Infer 


Classify 


Communi cate 


Quantify 


Recall and 
Understand 


Apply 
Concepts 


Use Critical and 
Rational Thinking 




physical Science 










6 


3 






Biol ogical 
Science 


io 


1 o 


1 Q 

io 


0 


6^ 


6 


6 




Earth/Space 
Science 










/ 


3 




• 


Applications .^of 

Science 

(Technology) 












3 








Nature of Sci ence 










i 

\i 


1 — 
3 








Safety Procedures 












9 ' 


n 






Number of Items ' 


18 


18 ■ 


18 


6 


33 


9 


6 : 


108 


Percentage of 
Items- 

(Objectives) 


17 


17 


; 17 •• , ■ 


5 


31 


8 


5 




Percentage of 
Items 

(Domains) 




56 , • 




31 


13 • 

\ 

•J 


< 



3'J 
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The inner cells of the' table list the total number of items on the Assess- 
ment forms that measured the various behaviors and science content. The lower 
cells show the number of items within each objecti ve^and the percentage of items 
within each objective and domain. Note that over one-half the itenis measured the 
students' ability to use science processes, while 31 percent and 13 percent re- 
spectively measured science knowledge and higher level thinking* 



2.2.2 Grade 8 Table of Specifications 

The three Grade 8 survey forms {X,Y, and' Z)' contain a total of 120 items, 40 
on each form. The forms have an approximately equal number of items from the 
various domains^and objectives. AppendiXo F identifies each item on each form in 
relationship to its domain and objective. 

The vertical axis on Table 2.9 shows how the items used for' the Assessment 
were distributed in terms of science content categories and the horizontal a)^is 
shows the intellectual behaviors sampled by the items. Note that the intellec- 
tual behavior categories are also used to define the domains and objectives. 

The inner^ cells of the table list the total number of items ^ on the Assess- 
ment forms that measured the various behaviors and science content. The lower 
cells show the number of items within each objective and the percentage of items 
within each objective and domain. Note that approximately one-half the items 
measured the students* ability to recall science knowledge, while 30 percent and 
22 percent respectively measured science processes and higher level thinking. 

Of the 120 items, nine^ dealing with science processes and '15 measuring 
science knowledge were repeat items from the 1978 British Columb'ia Science 
Assessment. The identification and special interpretation, of these it^s are 
included in Chapter 4. 

2.2.3 Grade 12 Table of Specifications 

The two Grade 12 survey forms (X and Y) contain a total of 70 items, 35 on 
eMJi form. The forms have an approximately equal number of items from the 
various domains and objectives. Appendix G i.dentifies each item on each form in 
relawonship to its domain and objective. 



T%le 2.10 shows how the items used for the Assessment were distributed in 
term's oXscience content and intellectual levels. The vertical axis shows the 
science c!to^ categories and the horizontal axis shows -the intellectual be- 
Iraviors scrXoled by the items. Note that the intell ect^jal bejiavior categories are 
also used t^define-the domains and objectives. 
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TABLE 2.9 

TABLE OF .SPECIF I QATIONS FOR THE GRADE 8 SC.IENCE ' ASSESSMENT 



^ Domain 




Sci ence 


Processes ' 




Knowledge 


Higher LeveT Thinking 




Objective >v 


Classi fy 


Coinniunicate 


Interpret 
Data 


Identify 
and Control 
Variables 


Recall and 
Understand-' 


Apply 
Concepts 


Use Critical and 
Rational Thinking 




Physical Science"^ 










12 


6 






Biological 
Sci eilce 




9 


9 


4 

9 


12 . 


6 


12 




Earth/Space 
Sci ence 








« 


9 


« 

3 




• 


Applications of 

Science 

(Technology) 










6 








Nature of Science 










6 








Safe Laboratory 
Procedures 










12 








Number of Items 




■ 9 


9 


9 


57 




.12 


120 ' 


Percentage of 
Items 

(Objectives) 


7.5 


• 7.5 " 


' 7.5 


7.5 


48 


12 


10 




Percentage of 
Items 

(Domains) 


30 


48- 




22 • 
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TABLE 2.10 Y :• 

TABLE OF SPECIFICATIONS FOR THE GRADE 12 SCIENCE ASSESS/^ENT 



• Domain 


Science 


Processes 


Knowledge 


Higher Level Thinking 




Objective 


Interpret Data 


Identify and Control 
Variables 


Recall and 
Understand 


Evaluate Evidence 
for Conclusions 


0 U 1 V C 

Abstract 
Problems 




Chemi stry 






3 




3 . 




Physics 






4 


• 


3 




Biological 
Science 


10 


12 


t 


6 


3 




Earth/Space 
Science : ' 




* 




# 






Applications of 
Science 
(Technology) 
Nature of Science 






6 








Safe Laboratory 
Procedures 




i\ 


8 








Number of Items 


10 




- To 


6 


•12 


, 70 


Percentage of 
Items 

(Objectives) 


■14 ' ; 


17 




9 


17. 




Percentage^ of 
Jtems 

(Domains) 


■•^31 


43, 


26 

* 
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The inner cells of the table list the total number of items on the Assess- 
ment forms that measured the Various behaviours and science content. The lower 
cells show tfie number of items-^ithin each objective and the percentage of items 
within each objective and domain.- Note that 30 percent of the items measured the 
students' ability to use science processes., while 43 percent and 27 percent 
respectively measured. science knowledge and higher level thinking. 

' Of the 70 items, 12 dealing with higher level thinking*- and 15 measuring 
science knowledge were' repeat items from the 1978 British Columbia Science 
Assessment. The identification and special i^nterpretation of these items are 
included in Chapter 5. * — 

2.2.4 Reliability and Val idity Standards 

Based on experience with past assessments conducted by the Learning Assess- 
ment Branch, a minimum of six items at an objective level and at least 12 items, 
at the domain) level were required in order to ensure an appropriate degree of 
inlS^rndl -consistency reliablity. In most of the objectives and donjaias used in 
the 1982 Science Assessment, the^ number of items assigned within^_^^ various* 
section^ of th^ final achievement forms totalled well above the* requTredminimum. 
The latter conditions, along with careful item' editing to-ensure relative homo- 
geneity c2f cofvtent and intellectual process, resulted the reliablility coef- 
ficie-nts (alpha) shown in Table 2.11. Note that the coefficients range* from 
' low of .38 to a high of .73. The median reliability 6ver all domains and grades' 
>s .62. ' ^ ^ ' • ' * < * 

Rel iabil ity values are generally related to the number of items used yithin 
domains at each grade level, and the latter varied mainl>y as a function qf the 
number of achievement forms used. At the Grade 4* level, 108 items, were dis^ibu- 
ted equally over three forms. At the Grade 8 level, 120 items were distributed 
equall/ over three forms and, at the Grade 12 l^vel , 70 items were distributed 
equaljy over th^ two ^ forms. Tables printed in Appendices E to G show the 
organization of test items into domains and objectives, and their specific 
assignment to various achievement booklet forms. « 

Evidence of the curricular validity of all amplified objectives and items 
was gathered by submitting them to science specialists at various Review Panels 
held during late August, 1981. The judgemental process u$ed by- paoel members is 
explained in Section 2.1.5. However, in all cases, only objectives and items on 
which there was total judgemental agreement were ,used during the pilot phase of 
the Assessment. <^ . 



Table 2.11: Internal Consistency Reliability* by Donain, Grade, and Form 



Gnade 



Domai n 




4 






8 


12 




Form 

Number of 
Students 


X 

,994 


Y 

993 


Z ' 
991 


1049 


Y Z 
1050^ 1045 


X - 
1158 


1158 


Sciegce 

Proces'ses 

t 


71(20) 


73(20) 


69(20) 


Jl(12) 


62(12) 64(12)' 


m 

67(11) 


67(11) 


Knowledge 


/58(11) 


50(11) 


62(11) 


65(19) 


73(19) 59(19) 


70(17) 


62(13) 


.Higher Level 
Thinking 


38( 5) 


48( 5) 


43( 5) 


43( 9)' 


J4XJ)^S3t-.9r — ^52 ('7)" 


64(11) 


BookTet 

(total score) 81(361 


81(36) 


8?(36) 


80(40) 


83(40) 79(40) 


85(35)^ 


84(35) 



* decimals have been omitted, number of items in parentheses 

t 

2.3 Attitude/Opinion/ Interest Survey Instruments 

2.-3.1 Introduction j\ ' . 

The British Columbia curriculum guides for bofnelement a ry and junior 
secondary school science advocate the development of'positive science attitudes. 
The general attitudinal goals in the guides are stated and' expanded upon as 
folloy/s: ' ^ * 

The Elementary School .Science Program should develop in students appropriate 
science attitudes. 

"'^^ ' The studet>t should demonstrate > 

• awareness and appreciation of science, and interest in science 
and its relationship' to the world and the future 

• curiosity - to question and to persevere on seeking solutions 

^ adaptability in a changing world - a willingness to expect and 
accept scientific change. ^' 
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The Junior Secondary Science Program should provide opportunities for students to 
develop positive soier>ce attitudes.* ' 

* ^Opportunities should be provided to 

•* develop curiosity about. and i ntecefs't in 'tryi/ig to understand 
natural events - > »• 

- " •""show how science can be helpful in solving many everyday problems 



discuss how scientific endeavour is important to our society 




• foster arrappreqi^tj^^ 

develop a more responsible attitude towards self and society 
through the examination of social and environmental issues 

use scientific , knowledge and skills to help clarify personal 
values and beliefs 

discuss s^ome science-related .activities ^/hich could be done" 
during le-isure time 

gain an appreciation of the benefits and responsibilities of 
working cooperatively as well as independently . . 



develop a .concern for^safety ^ 

deal 'With problems in an open rainded manner. 



With the above 'goals forming la general orientation, the^^-development. of 
.affective'items was made, by attemptijig .three approaches: (IJ d>pect use of state- 
ments from the curricul um.guides , (f) use of items , from ^theX978 Assessment, and 
(3) -use, or revision, of items found in the literature, y 

The first approach to determine attitudes tWt could be measured at the^ 
^elementary level was to identify all statements > the Elenentary Science -Xurnc-|\ 
ulum Guide related to objectives in the af.f6ctive domain.' The- following are 
typical of the many learning outcomes listed: 

• express a wi 1 1 ingnes^s/t'b question, , handle materials, and collect 
• , materials 

. ,y 

• demonstrate^^U'riosity and persistence 

• apDFe(5iate' the amount of science involved in commonplace things such 
^^^^^•scandles 

develop an appreciation for the in|^errel atfonshi p of. art and science 
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• develop an apprecieftion that scYence is involved in most evervdav 
things . ^ y oy 



^ Unfortunately, because of their very general nature, the 
curricuVum guide provided minimal help in developing an ii 
science attitudes. ' ' 



statementj 

tfl. measure 



A second approachj;wi_bd6«Tr-ofr. a study of the attitude/opinion/interest 
instrumentsd£iie4^petrTor. the 1978 British Columbia 'Science » Assessment. The 
Mculties in replicating the 1978 design were" first, the difference in 
the tine permitted for affective assessment in- 1978 compared with that permitted 
in 1982 and second, the differences in the populations sampled by ttte two assess- 
ments. In 1978', approximately 35 minutes were allowed for students tp respond to 
over 100 attitude/opinion/interest statements. However, in 1982, a new. Learning 
As-sessment Branch policy, based upon experience with recent provincial assess- 
ments, permitted^a maximum of only five minutes for affective, measurement with,in 
the total assessment time of 45 minutes per student. Also, th& provincial 
samples used in 1978 were students -from grades 7, 9, and 11 whereas the 1982 
samples were ;from grades 4, 8 and 12. These factors ruled out a replication of 
the 1978 design. However, a number of affective statements from the 1978 Assess- 
ment were used in 1982. "the statements were main'ly fronv the areas oi' interest in 
.science as a career, attitudes toward scientists and attitudes toward the riidthods 
of science. 



A third approach' which proved very helpful in planning the affective compo- 
nent of the 1982 Science .Assessment was based on a review of science , educati on 
literature related to affective measui^ement. Over 50 articles published during 

.the 1970s were reviewed-. The .following sources were of particular value in con- 
ceptualizing the field of 'affective measurement in 'science- Fraseii, 1977- 
Gardner, 1975a; Gardner, 1975b; Gauld and Jukins, 1980; Klopfer, 1976;.Munbyl 
1980; and Ormerod and Duckworth, -1975. The interested reader should cQnsumthe 
foregoing sources for valuable background information on the myriad problems 

^associated with affective measurement in science education.' / 

In view -of the preceding factors,, and after extenstv* consultation with the 
Technical Sub-Committee, the Advisory Committee, and the various Review Panels, 
it was decided to pilot' a number of affective scales in^ October, 1981 using a 
matrix sampling design. . ' ■ - - \ ' •"^ 

2*3. 2 Description of^^and Rationale for the Affective Instruments 

• ' - -.'^ 

Table 2.12 ''ijresents' ^ brief description* and rationale for, "the- attitude/ 
opinion/interest instruments used during the pilot study. Also included in the 
table are examples of both positive and negative statements used in the various 
assessment instruments. 
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Table 2.12V Affective Instrunents 



'^AttTtudinal Target 
or Opinion/ 
Interest Area 



School Science 



Science Careers 



Scien tists 



Science and 
Society 



Des"eH-Btjon / Rationale 




Statements were designed to assess sti>dents' generalized affect 
toward science as a school subject. Care was taken to elimin- 
ate references to important but perhaps too speci fic. types of 
activities- that may have confounded th6 interpretation of the 
scale Therefore, activities such as enjoying science labora- 
tory 'work, going on science field trips, or taking pride .in 
doing careful work in science' were not considered appropriate 
references to assess in a general scale designed to measure 
science as an interesting and valuable school subject. The.- 
following statements are examples of items included in the 
scale: ^ ' 

• I like to study science in school* , 

• I do not enjoy science. 

Am- attempt was made 'to devek)p an instrument £hat would measure 
students' general willingness Jx) enter a career in the neld of 
science. Imbedded in the scale were three statements that 
measured sex-related differences/- in attitude toward the 
desirability of a career in science. These latter items were 
not -considered in the sunmative ratings a|id were therefore 
'interpreted i ndj viduaTly. The following are examples of 
statements used., in the scale:' ' ^ ^ 

" • A career in science would be very \sati sf^iing. 

• "Scientific work does not interest me.~ ^ 



Scientists, of course, differ as much m their abilities and 
pepional' characteristics as do members of any other profession- 
•al/ group in society. Therefore, as a concept. Scientists 
cannot be considered unique and one would expegt to encounter 
ireat difficulty in developing a .unidimensional scale. How- 
/ever, considering th'i's limitation, it was decided to repeat 
' some of the statements from 'the 1978' B.C. Science Assessment 
and attempt-to develop a seal e' rel ated to students . generalized 
affective reactions to .scientists. The foil owing' are examples 
of statements contained in i)\e scale: 



• Scientists have been. very hQlpful to manki'nd. 

• Scientists are usually odd compared with most people TFknow. 

.briginally, during the piloting stage of the assessment this 
set of items was pni-ii-led Science as- an Enterprise. However, 
it was re-named Sentence and Society atter an analysis of the 
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Attitudirvdl "largest 
or Opinion/ . 
Interest Area 



Methods of 
Science 



Interest in 
Sripn^p,|||p'^^^ 



Oescrfption / Rationale 



Specific Issues 



pilot resuYt^i The new title ^seemed mre descriptiv^e of the 
statements that were chosen for th6^, fina\ instrument. The 
scale attempts to measure a broad area'that includes the inter- 
relationships and in^erdependencies o*f science, technology, an5~ 
society. The fol^wing are examples of statements contained in 
the scale: * ■ * " . 

• Scientific progress and the progress of man go together. 

• Science is not important in everyday -life. 

■I ^ 

Literature in science education shows that the attitudina] 
target entitled. Methods of Science is extremely complex. As 
such, this scale assesses a variety of cognitive and' affective 
components related to scientific knowledge, the processes of 
scie^ntific inquiry, and the nature of scientific inquiry. In 
view of the fact that over one-half of the items on. the pilot 
questionnaires had very. low, or negative, corrected item-total 
correlations at the grade 8 level it was decided to restrict 
the use of the , scale to the grade 10/12 level. The following 
are examples of statements contained in the scale: 

• Science is getting closer and closer to the truth. 

• When traditional beliefs are in conflict with . scientific 
discoveries,- it is better to accept traditional beliefs. 

Three topics were chosen in each of the physical science, 
biological science, earth/space science, and technology areas 
for students in grades 4 and & to respond to jn terms of how 
interested they were in learning^bout the topic. Different 
topi cs based on the content of the elementary ^ and junior 
secondary science curriculum guides were used at the two grade 
levels. The following are examples of topics presented: 



Grade 4 - How animals live. 

- The moon and stars. 

Grade 8 - Chemicals in foods. 

- How computers work. 



Biological 
Earth/Space 

Physical 
Technology 



This group of items dealt with students* opinions in areas such 
as conservation, pollution, animal experimentation, creation of 
life, and the use of herbicides/insecticides, ' Ten equivalent 
statements were used at both the grade 8 and the grade- 107l2 
levels. All items were analysed individUavlly. .Some statements 
had conditions att*ached to them in order to make interpretation 
more precise. The following are examples of such statements: 



• Factories shou1d.be requi red to 'reduce _smpke pollution even 
if prices go up. 

• Scientists should conduct experiments on" animals if they 
think people will be helped. 

: .^J 1 — ' — • — • • — • ' ' ■ ' 

2.3.3 Guidelines Used in Affective Scale Construction 

In developing, the affective instruments, the following guidelines formed the 
basis' for the scale construction and item selection: 

Likert Scale . All scales were constructed using the popular Likert process 
whereby students place themselves on an attitude continuum for each positively 
worded statement running from "Strongly Agree" (5) through "Agree" (4), "Cant 
Decide" (3), ""Disagree" (2) to "Strongly Disagree" (1). For unfavorably worded 
statements, the weights given to the response categories are reversed, so that 
high total scores '(the sum of the individually wei,ghted^ responses) may be 
interpreted to reflect a positive student attitude toward the particular area 
measured. 

Cr iteria for writing affective statements. In general, Edward's (1957)' list 
of criteria recommfended in the writing of affective statements was used -as a 
guide. Edward 's''cr1teria are: 

*■ ' . * 

- 1. Avoid statements that refer to the past. 

2. -Avoid statements that are factual or capable 'of being inter- 
preted as factual . ' " u 

3. Avoid statements that may be i nterpreted . in more than one 

way. • » " ■ • u 1 ' ■ 1 

4. Avoid statements that are irrelevant to the psychological 

object under consideration. * 

5. " Avoid 'Statefnents tjiat are likely to be' endorsed by almost 

everyone or by almost no, one. • , , ' 

6. Select statements that are believed to cover the. entire 
•range of the affective scale of interest. 

7. Keep the language of the statements simple, clear and 

Jy^ direct. ' ' ' . o« ^ 

8. Statements should be short, rarely exceeding 20 words. 

9. Each statem6nt should contain only one complete thought. 

' 10. Statements containing universal s such as all , always , none, . 

and never often introduce ambiguity and sh'ouTd be^vcJided. 
11. Words such as only , just , mergjy and others of a .similar 
nature should be used with care and moderation in writing 
statements. ' ' . . 

■. . 12. Whenever possible, statements shouljd be in the form of 

J* ■ simple sentences rather than in the fgrm of compound or 

complex sentences. 
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13. Avoid the use of words that m#y not be understood by those 
who -are to be given the completed scale. 
^ 14. Avoid the use of double negatives, (pages 13-14) ' ' ' ^ 

>idniogeneity ofr the affective construct . All statements within each scale * 
attempted to express a general positive or negative emotional reaction toward a 
relatively unique attitudinal object. As such., each ^tatemeti't on a seal? was 
assumed to measure the same internal emotional state of the responding student. 
The measure of. the usefulness of each item to this process was estimated by the 
correlation of the item with the total score on the scale, after the latter had 
been corrected by eliminating the contribution of the item ynder study. In 
general , corrected-item total correlations were qui te high'. However , approxi- 
mately one-quarter o.f the original statements were deleted from the final scales 
at the secondary level . in order to reduce total testing time while still pre- 
serving a satisfactory levjel of interoal-consiste'ncy reliability. 

2.3.4 . The 1982 Affective Questionnaires 

In the fall of 1982, a total of 122 statements were piloted over the three 
grade levels assessed. Each of the items was then re-analysed in terms of the 
guidelines listed In 2.3.,3 above. As a result, approximately one-third of the 
"items were eliminated and the remainder were used for ty|^inal affective scales. 

Table 2.13 shows a listing of thefinal affective scales, their lengths and 
where they were placed ,in the various gf'ade level assessment forms. It also' 
jDresents statlsti cal '-information derived from a random sample of ten percent of. 
'the provincial population at each of the grade levels assessed. Note that two 
affective scales were placed on each of the Grade 12 forms. At the Grade 4 
level, the School Science scale was placed on each form, and four of the twelve 
Interest} in Science Topics items were placed on each of the three^ forms. 

As seen in Table 2.13 the Hoyt reliability estimates are all at an appropri- 
ate level for judging group differences in attitudes. The only scale that has 
weak measurement characteristics is Methods pf Science . A study of its items 
showed that the scale carries a'large cognitive component, and, as such, might be 
interpreted more appropriately in terms of its individual items rather than its 
total score. - ' / 

/ r 

A variety of approaches may be used for interpreting affective scores. In 
the Affective Results sections of Chapters 3-5, affective data are interpreted 
usihg the theoretical mid-point of the scale. The mid-point of the scale allows 
one .to interpret the data In terms of the number of pupils who scored above or 
below the theoretical mid-point of the scale. It is a simple method which allows, 
one to interpret scores below the mid-point a$ expressing negative affect while 
those above the mid-point are assumfed to express positive affect toward the attj- 
tudinal object. * , 
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Table 2.13: Statistical Data Related to the Affective Instruments 



• Affective 
Scales 



Grade . Form 



Number 
of Items 



Sample 
Sizes 



Mean 



Standard* 
Deviation 



Rel ia- 
bility 



Standarfl 
Error of 
Measu foment 



School 
Science 



Scientists 



4 
8 

10 
12 



X,Y,Z 
Y 
X 
X 







10 


X 






12 


X 


Science 


and 


8 


Y 


Society 




10 


X 






12 


X 


Careers 


in 


8 


Z 


Science 




10 


Y 






12 


Y 


Methods 


of 


10 


Y 


Science 
■ 1 




12 


Y 



7 


• 2978 

Cm J 1 ^ 


25.7 


6.0 


.86 


1 0 


1050 


34:9 


7.3 


.89 


10 


986 . 


34.9 


7.2 


..S9 


10 


1158 


33.2- 


7.2 


.89 


10 


1049 


34.8 


4.8 


.64 


10 


986 


35.2 


' 4.7 


.68 


10 


1158 


34.8 


4.6 


.67 


12 


1050 


42.4 


6.9 


.82 


12 


986 


43.4 


•6.2 


.81 


12 


1158 


43.7 


6.2 


.82 


10 


1045 


31.5 


7.9 


.91 


10 


1004 


.30.1 


8.4 


.92 


• 10 


1158 


30.7 


8.2 


.91 


10 


1004 


35.1 


3.9 


* .50 


10 


1158 


34.9 


3.9 


.50 



2.1 
2.3 
2.3 
2.3 

2.7 
2.5 
2.5 

2.9 
2.6 
2.6 

2.3 
2.3 
2.4 

2.6 
2.6 



In developing the affective scales the Contract Team hoped that each scale 
would provide an effecti^^e instrument for teachers to use informally in assessing 
class attitudes in the future, and that the scales would also be ^ppropnate 
(from a measurement poifit of view) for measuring change in future provincial 
assessments. 
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CHARTER 3 
GRADE FOuWrESULTS 



John Sheppy 



This chapter reports and interprets tW achievement and affective results • 
obtained by surveying S^de 4 pupils. \\\ ^ 

Three Science Assessrn^nt instruments, Et)r\ms 4X, 4Y, and 4Z, were prepared 
for this level . ^ 



Each fofin had the following components: 



\ 
\ 



five brief background information qui\);ions which provide the 
basis for the- sub-groups used later inUh^is chapter 

four science topics which pupils were alVed to rate for interest 
and which were different on each form \\ 

^ . \\ 

seven statements (common to all forms) regarding School Science 
to which pupils were asked to respond pn\ a five-point scale 
from "Strongly Disagree" to "Strongly Agre^e' 



thi rty-si X multiple-choice 
different on each form 



achievement ,\items , which were 

\ 



The achievement item? were designed to (see TabllS. 2.8) reflect the Grade 4 
Table of Specifications. Each domain and objective^^s equally represented on 
each form* For purposes of the Assessment, it was no^. necessary that the..forms 
be balanced in terms of average difficulty of items. .However, for face validity 
purposes an attempt was made to keep the forms at approximately equal difficulty 
levels. Jhe emphases on domains and objectives were determined by the Advisory 
Committee in consultation with the Contract Team as appropriate .for, and repre- 
sentative of, good science instruction^ in the primary ^ars. All items were 
reviewed twice by the Advisory Committee and by two different Review Panels. 
Revisions were made as required. 

Each item was chosen to reflect a particular objective firom a set of expand- 
ed objectives which defined each of the objectives chosen mr assessment. The 
pool of items considered was approximately three times as lar\e as the>number of 
items used. 

When constructing items where drawings^or pr^tse selections «(ere part of the 
question, the Contract Team avoidecf using materials from B.C.Xt^xtbooks and 
utilized reproductions of materials found in elejmentary sphoolXlibraries or 
primary textbooks not used in B.C. Thus, an attempt was made to keepythe inform- 
ation contained in Science Processes and Higher Level Thinking questmiii realis- 
tic rather than contrived." Since these materials were not always unara^Vioos in 
the original source, and since not all reproduced well , the Interp^ation 
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Panel was sometimes critical of the graphics on the- achievement forms. 

The Grade 4 Interpretation Panel rated pupil achievement on each item, each 
objective and each domain. The item ratings were first based on the conpansons 
of desired and actual performance of the pupils of the province. Then, consensus 
procedures were used to produce a panel rating, first for questions,^ then for 
objectives, and finally for domains. Panel members used the following five-point 
scale: ^ . . 

. Strong '?...ST 

Very Satisfactory VS 

Satisfactory S 

Marginal M 

Weak •': W 

Appendix E contains 'all items arranged by domain and objective, shows the 
percentage of pupils who chose each option, and recordi? the Interpretation Panel 
ratings based on the above scale. 



The first section of this chapter describes the Grade 4 pupils. Sections 
3 2-3 5 describe the achievemer^t results, panel ratings, and interpretatjo^ns . 
Section 3.6 compares the 1982 Assessment results with those of 1978. Section ?.7 
describes the results of certain pupil sub-groups and Sections 3.8 and 3.9 exam- 
ine the performance of pupils on the attitude and interest items. 



3.1 Description of the Pupils In the Survey 

The pupils- eligible to write- the Grade 4 Science Assessment instruments were 
all of the Grade 4 pupils in 63 British Columbia school districts and all pupils 
from selected schools in the 12 largest districts. The ^^b^f of pupil s who 
wrote was 27 944 which was- 94% of- the eligible pupils or 76% of all Grade 4 
pupils. The number of pupils completing each of the forms was 9330 for Form 
9310 for Form Y, and 9304 for Form Z. ^ ^ 

Of these pupils, nearly 51% were boys .and 49% were gi rj-sr-^he median age 
was 9 8 years. The age distribution is shown in Table „3-a. Thirteen percent 
learned English as a second language and seven percent' st^il 1 speak their first 
non-English language at home. • .>-''' 

3.2 Domain 1— Science Processes 

Early in the Assessment.,- -it was decided that the Grade 4 instruments would 
stress achievement in Sci^fi'de Processes (-Goal B of the Elementary School Science 
«=^ffram) * Therefore^-''?6 % of the items were asked in this domain. The Elemen- 
^TrrScience^CurVlculum Guide, Grades 1-7 (1981) and its predecessor, the Interim 
Guiie 1977 >tst and d escribe 12 processes as sub-goals for elementary school 
science, bu t" emphasize only, five of these at the primary level. ^ The decision was 



/ 



- 34 - 



made to^ stress Observe and Infer . Classify , and. Comnunicate on the Grade 4 
Assessme'nt, but also to include a small number of items on Quantify . These 
processes were chosen as being most appropriate because of their importance, 
because of the feasibility of writing valid multiple-choice questions, and 
^ because Classify and Communicate were objectives which also could be assessed at 
the Grade 8 1 evel . 



Table 3.1: Ages of Pupils Writing Grade 4 Achievement Forms in 1978 and 1982 



Percent of Pupils 

Age in Years . 

1978 • 1982 





•11 or older i 


4 


4 




10 


29 


32' 




9 


67 


61 




8 or xounger 


1 


2 



In writing expanded objectives and items, the Contract Team discovered that 
the processes of science, as conventionally described, were not always indepen- 
dent of one another. For example, classification requires some level of obser\;iiS 
^ tional skills as a prerequisite, and it is difficult to know whether to call the 
recognition of specific similarities between two specimens a sub-skill of obser- 
va.tl'on or a sub-skill of classification. The boundary between observation skills 
and inference skills is even less distinct. So, while one can cite paradigmatic 
examples of each process and while, at_thejji_ex±j:^e5^ 

tinct, at .thej^r^^omon— betmdBT^^ is considerable, overlap. Much the same 
__^Xi-tiia^^)Tr^xis'ts far other areas which this science assessment sought to investi- 
gate;- inference, interpreting 'data, identifying variables, and the elements of 
the thought process, the Elementary Science Curriculum Guide Grades 1-7 (1981) 
calls "critical thinking". ^ ^ — — 

In measuring this domain and Domain 3, Higher Level Thinking , there exists 
great difficulty in presenting adequate, non-trivial, unambiguous data for pupils 
to ope/ate i/pon in forms which are brief and in appropriate language. 

3.2.1 Observe and Infer , -. - . j 

_ The Elementary Science Curriculum Guide Grades 'l-7 (1981). defines observing 
as "the perception of characteristics, similarities, differencer, and changes 
through use qff the senses" (p. 7). ^ sinilar statement can be .found in previous 
guides. Multiple-choice items, printed inJjJack on white, placed a number of 
limitations on measuring observation skitts. "Some of these were: 
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• the restriction to the use 'of visual observation- onHikflther 
senses are'excluded 

• the restriction to observations of two-dimension^ pictorial, 
or diagrammatic representations rather than observations of 
naturally occurring objects. It was possible to avoid this 
restriction only in^^Item 220 (see Appendix E) 

• the , inability to require observations 'usi ng ^colour discrimina- 
tions 

• the restriction to observations of static situations 

Examination of relevant tests and li-terature in el ementarj/ science Provide^ 
-few examples of suitable questions' that could be used and few models for suitable 
questions. 

• DesDite these limitations, the Contract Team -found that it could develop 
quest?o relat to recognition of similarities, differences, synrnetry basic 
shaoes and relative size. It was also possible to ask questions about the use 
f TaU instrument of observation, about how particular observations might be 
collected, and about the most relevant observations regarding, a problem. 

Sample items used for measuring observation are Z07 and 208, where pupils 
were called upon to recognize a basic shape and to. make a length comparison. For 
ZOe! melbersT the me%reta Panel felt that .many children could have been 
confused by the terms "about" apd "much". 

In planning the Assessment instruments, the process of i?^^^^^"" "^^.jj^^^ 
to that of observation. The curriculum guide defines inference as, the deriva- 
J?on of prem ses on conclusions concerning data, using P^st experience (p. 8 . 
^n^^lti^^r^^nd^^ items "'e^s^^^^S inference ski Is 

I;T^^ca^ thTdifficuU^^ "°tJoo 
romn icated but which still provided data from which--t5nm-Ute_inferences could 
complicated but ""J^" 'g''''/tf^ criterion of being an inf erei^HT^tem^-althou^ 
'Lm mreTuV pupils to dfs^i Aguish between observations and inferl^^^TTseT 
Appendix E). , ' ' ^ 

.^alght. p'p^ls ar the Grade 4 level are learning to be good observers of-their. 
natural environment, ^ 
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Here is a picture of an insect called a WATER STRIOER. Its body is 
made of three parts: head, thorax and abdomen. Use this picture -to 
answer questions 7 and 8. 




au4 



^Thorax 



..J 



xioavi 



Z07 Which shape below is MOST like the shape of i"ts body? 




A B c ' - 

A _10_ 

B „85* 

c 

. I don't know_._^_^.„_-^^.-r~r---j~r-%-~7-%""rT--^ 

» »»w^»>-*»»"*»^ ~ ^^^^^^ _■■ ■ 

Z08 Look at the picture of the wat^r^-stri der again. The thorax is 

about as long as the abdomen 58*, 

much longer than the abdomen -9^ 

much shorter than the abdomen ' ""'25^ 

I don 't know "T" 

*. correct response ' ' , 
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Table 3.2: Provincial Results for-the Grade 4 Qb.iective^ serve and Jinfer 

Perqent Panel 



Item No. 


Description 


Lorrecu 


Kd Lilly 


l.l.Ol(XOl) 
1.1.02(X17)' 


— 3* ■ 

Knows weight sensed by lifting- 

Recognizes bilateral- symmetry ^ 


89 

,50 ' 


vs 


1.1.03(X25) 


Compares relative .sizes 


78 


VS 


1.1.04{X28) 


Recognizes pattern in context 


87 


ST 


i.l.05(X29) 


Recog.nizes pattern in context 


91 


ST 


1.1.06,{X36) 


Selects sequence showing change 


92 


ST 


1.1.07(Y(^4) 


Knows use of magnlfyTffg-'gA.a^^s^^^ 


91 


VS 


'U1.08{Y09)'~ 


Recognizes differences ^ 


89 


ST 


1.1.09{Y15) 


Selects sequence showing change 


84 


VS 


1.1.10(Y26) 


Companes relative sizes . 


76 


S 


r.l.ll(Y.34) 


Distinguishes' observations from inferences 


28 


w 


1.1.12(Y35) 


Selects' appropriate, observation 


78' 


VS 


1.1.13(204) 


Compares quantitative •attribute- 


73 


s 


1.1.14(207) 
1.1.15(208) 


Selects basic shape ^ 


85 


VS 


Compares relative dimensions 


■54 


M 


1.1.16(209) 


_Knows the sense a thermometer aids 






1.1.17(216) 


Makes appropriate inf er^en^e-^"^"^ 


78 


VS 




'^'^Tches 'diagram with object 


88 


VS 




Mean Percent Correct* 
Overall Rating 


74.5 

Very 


Satisfactory 
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It is worthy of note that pupils did well on most questions where quantita- 
tive comparisons were called for, or where matching was the skill required. On 

JJrree of the four items where comparative size or number was requested, the re- 
sults were also gpod and the fourth such item (Z08) may have contained^ the lan- 
guage difficulty discussed above. Interpretation Panel members were surprised by 
the difficulty child^ren found with the questions on symmetry (X'l?) and on separ- 
ating inferences from observation (Y34). On this latter question, some panelists 
felt that children may equat,e the word "observe" with the word "see". If this is 
true, teachers are encouraged to generalize their use of the term "observe". 
Question Z09 provided the Panel with nuch ground for debate • Many pupils se^ to 
have thought that, since one reads a thermoneter visually,* the sense whicn is 
aided is sight. An important concept is at stake here. At the primary level., 

■pupils shoulcf be residing thermometers, clocks and spring balances, and as they 
mature they should -kfe introduced to a variety of measuring devices. Most of 
these will be visually re*d, but the observations made are on non-visual proper- 
ties. 

3.2.2 Classify 

•* 

The Elementary Science Curriculum Guide,_JiPafte'$'''T^ (1981*) defines classifi- 
cation as the "organization of mat^r4^^T, ^ents, and phenomena into logical 
groupings. "At first, cl^s4^Tcert ion is a sorting process*' (p. 7). The 
measurement situation - prTaced limits on what could be done. The use of real 
objects or mattTr was not feasible, nor could events and phenomena be presented. 
The Contract Team was restricted to the use of representations or to oBjects 
expected to be familiar to nearly all children. Previous tests provided examples 
of items in which pupils indicated the group or class to which an unclassified 
object belonged (Z35), items in which the attributes of 'a class are ^ infe££Ed---fpem— - 
sets of examples and non-examples and then a newjneiribej:^ identi- 
fied ((Z26) "Recognizes and applies cl ass,.ju*4^Tr^ 3.3.), or iterp* in which 
])upils identified 'the basis far^-l-a'^^STFTcat ion (Yll). 

Iteni^Z17-H"5^ example of a non-pictorial variation of the "recognizes and 
"i-^Sclass rule" type of question which is not found in the literature. It 
illustrates the kind of situation in which the Contract Team expected pupils to 
be familiar with the characteristics of the twelve mammals whose names are given. 
They expected the term "feline" to be unknown to the children and therefore to 
give no clue to the correct answer as in^the other examples where "wibbles", 
"plaps," and "hewts" are uninf ormati ve terms. On this item, the p-value of the 
"Ivjdonit kWw" response is quite high, but is comparable to that in similar ques- 
tions. There ^ are indications elsewhere in the Assessment that a proportion of 
pupils chose this response whenever an unfamiliar term or unfamiliar content was 
presented, perhaps without seeking to understand the question (see Items X05, 
Y19, Y25, Z26, X32 in Appendix E). ' 

Table 3.3 summari zes the data on student performance and the Panel 
ratings. Only one item was rated as "Strong", five were "Very Satisfactory", 
■six were "Satisfactory", five were "Marginal" and one was "Weak". The Inter- 
pretation Panel felt pupil performance on this objective was "Satisfactory". 
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Ill An 'of these are felines. 

Lion 

Cougar 

Cat 

Cheetah 
None of these' is a feline. 
Wolf 



Cow 
Bat 

Which one of the following is a feline? 

Oog . i -~- 

Seal 

Beaver -=P 

Tiger J±- 

I don't know . . . . , -ii- 



* correct response 



Where attributes were stated, children matched or deleted "^11 • When pupil s 
were asked to select the basis on which a grouping had been made, they did not 
achieve as well Item X19 assumed that pupils knew the dietary habits of eight 
anglais which some pupils may not have known. But this assumption is not un ike 
JSise made frequency in teaching where it is not always possible to work without 
assumirq prior knowledge. Item ZIO may present some ambiguities since buttons 
lirZl^Z ll of Ltal. The group of items which -quired PUP^^^ f in er 
nr rpcoanize and then use a c ass rule varied in difficulty. Un tne wno e, 
DupiTs found then, quite difficult, although only one item involved the isolation 
Sf lore than one attribute. The form of thinking involved here may be foreign to 
m ny Chi dren since class concepts are often taught by presenting positive exan- 
Dles on y Placing new objects in an established class, an extremely common task 
in scienc'e, was found difficult only in X31 where the established class was not 
wen known to the pupils and was based on hidden characteristics. 
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Table 3^3: ^Provincial Results for the Grade. 4 Objective Classify 



Item No. 



Description 



Per'cent 
Correct 



Pafiel 
Rating 



1.2.01{X05) 
1.2.02(X06) 
1.2.03(X07) 
1.2.04(X09) 
1.2.C)5(X19) 
1.2.06(X31) - 

1.2.07(Y11) 

t 

1.^.08(Y18) 
1.2.09(Y19) 
4.2.10(Y25)- 
1.2.11(Y27) 
1.^2.12(Y33) 
1.2.13(Z10) 
1.2.14(Z13) 
1.2.15(Z17) 
1 '2.16(Z21) 
1.2.h7(Z26) 
1.2.18(Z25) "n. 



Recognizes "and applies class rule 

Matches by stated attribute 

Uses two-way classification chart 

Deletes least similar shape 

i 

Recogaizes basis for -sorting 

Puts new object into best class 

Recognizes basis for sorting 

Deletes by stated attribute 

Recognizes and applies class rule 

Recognizes and applies class rule 

Uses two-way classification chart 

Puts new object into^est class 

Recognizes basis for Porting 

Matches by stated attribute 

Recognizes and applies class rule 

Deletes least similar object 

Recognizes and applies class rule 

Places new object into best class 

Mean Percent Correct 
Overall Rating 



51 
83 
59 
48 
69 
67 
51 
80 
58 
45 
72 
88 
57 
85 
75 
70 
41 
78 



M- 
VS 
M 

,W 
S 

s 

M 

VS 

M 

S 

S 
ST 

S 
VS 
VS 
VS 

M 

S 



65.3 

Satisfactory 
— r : 
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3.2.3 Comcnumcate ^ . 

Th.e Contract Team analyzed and listed the' ways in 'which' scienti fic informa- , 
tion is communicated to pupils ^nd by pupils. The listing included the spoken 
word, the written word, pictures, diagrams and, maps, symbols, charts .and tables, 
and graphs. The written work is used, among other things, to describe objects 
and phenomena, to convey concepts, and to give instructions. 

Since textbooks, encyclopedias, science trade books, guide books, 'and pam- 
phlets are used to convey information, and since teachers frequently refer pupils 
to these, the Contract Team felt it appropriate to include in this section some 
questions in which information was given in the . form of short paragraphs. 
Obviously, the measurement situation precluded the use of spoken communication 
and of pupil-initiated communication. Achievement items were constructed to 
explore pupils' ability to extract infornation from a variety of presentation 
modes. • ■ . . 

Table 3.4 shows the provincial results and Panel ratings for the questions 
on this objective. One Item received a "Strong" rating, three were "Very Satis- 
factory", three were "Satisfactory", eight were judged to be "Marginal; and- three 
were "Weak". The Panel rated provincial performance on this, objective, as 
"Marginal". 

Five items dealt with tables, and performance on these was superior to that 
on other itens in this section. Only X13, of the items dealing with-tables, was 
rated "Marginal", and the wording of this item'was a bit- awkward. It does, how- 
ever seem that, in reading both graphs and tables^ pupils have difficulty moving 
from' the body of the graph or table to the scales. Papils: found the two items 
utilising symbols difficult. The results indicate that it is very probable that 
the use of any kinds of 'symbols, other than letters and numbers, is not stressed 
in prinary-level ^ork. Pupils' results 'on work with scietrce writing were diSap- 
nA4nting, and all six itens were. rated "Marginal" or "Weak". Two the.se item? 
"required children to think in terms of right-left orientation, and the.refore 
involved more than reading comprehension. In the other items, the - incorrect 
answers selected suggest that put)?ls are using only parts of the infornation they 
read. Most items with a significant reading component produced a 'substantial 
response to the "I don't know" option. 

Graph reading and interpreting skills were measure* by five items. The 
panel pointed out that all graphs provided were line graphs and that primary 
pupils ar-e more famiViar with bar graphs. Z32 is an easy item and Z33 a diffi- 
cult item based -on the same graph. Grade 4 pupils seem. to have little difficulty 
in -straightforward reading of graphs and tables. However, they^ do not appear to 
be experienced in interpretation, as in Z33, where most pupils failed to realize 
"slowest" means "takes the most time" rather than "the least time to run arpund 
the track"^ - " . . 



.^.Jjable 3.4: Provincial Results for the Grade 4 Objective Communicate 



Item Ni)'.- 


% 

Description 


Percent 
.Correct 


Panel • 
Rati ng 


" 1.3.01<xq4)' 


Selects first of scrambled steps 


'35 


W 


. 1.3.02(X12) 
1.3.03(X13) 


j?eads and interprets a tstle 
"Reads and interprets a table 


^ 82 * > 

1 

'41 


VS 

♦ M 


1.3.04(X24) , 


Recognizes meaning of ne\^ symbols 
'• ^ life' 


'35 


■M -. . ." 


l',3.05(X32) 


Selects best picture of a description 
• 


40. 


W' 


1.3.06(X33) 


Recognizes correct graph 


~ 47 . 


M 


1.3.07(Y05) 


Reads graph 


V . 67 


S, 


1.3.0a(Y06) 


Reads graph , » 


.73 


s . 


1.3.09(Y07) ■ 


Selects most rejevant statement 


s 

, -54 • 


H. 


1.3.iq(Y23) 


^elects best picture'df a description ^ 


.50 




r.3..11(Y29) 


Selects best diagram of a description 


t ■ 40 ; 


M 


■ 1.3.12(Y31) 


Reads and interprets a table 


67 


s ■ 


r.3.i;3(zo2) 


Reads a._table^ , 


93 


ST 


. 1.3'.14(Z05r^ 


.Reads and interprets a table 


87 


•' VS 


l'.^3-.l#Z28);' 


• Interpr^ets symbols In content * , ^ 


' 27 


w 


- li3.l6C'Z31) 


Selects best diagram' -of .a description 


" / 58 




.1.3.17(Z32) 

> • 


Reads' a graph 


84. >. 




1.3.1*&(Z33)' 


Reads and interiirel^s a graph 

Mean- Percent Correct 
Ov.erall Rating 


■ 25 % 

55.9' 
Marginal 


i 

T 






• 

♦ 


" 1 
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3.2.4 Quantify " • ' ' ' 

Only six items were used to explore ..thi s objective, des[)ite its importance 
in science since the Contract 'Team and the Advisory Committee felt that the whole, 
area of measurement was well explored by the 30 ^^estiOns used • in the B.C. 
Mathemati.cs Assessment in 1981. The "Margi-aal" ratings given to the Measurement 
domai.n on that Assessment are confirmed by the Science Assessment nterpretati on 
Panel's rating of "Marginal" on the Quantify domain.. Because, of the importance 
of this process, and because of the stress they felt it .should be [eceiving, the 
Interpretation Panel members' expectations tn this area' were high. Table 3.5 
presents provincial results and Interpretation Panel rati^ngs for this objective. 



table 


3 5- Provincial Rp^iiU.«; for the 6racie-4 Objective.. Quantifj^ 




Item No_. 


Description * ^ 


Percent 
Correct 


Panel 
Rating 


1.4.01(X16) 
1.4'.02(X22) ' 


Reads Celsius thermometer 
Knows kilograms measure mass 


• 46 ' ' M 
, 65' K " 


1.4.03(Y03) 


Matches instrument to quantity to measure 


65 


M 


1.4.04(Y13) 


Knows need for initial measurement 


69 


S 


1.4.05(Z23) 


Selects best measuring instrument 


, 40 . 


, M 


1.4.06(Z24) 


Knows metres measure distance 

Mean Percent- Correct 
Overa-ll Rating 


-79 

■^60.4 
Marginal 


^ S 



Three of the items differed from any in the Mathematics Assessment. Items 
Y03 and Z23 required knowledge of the appropriateness of instrujrients of measure- 
ment and Y13 was directed at the need for an initial "measurement, if change is to 
■be shown. The results on Item X16, reading the Cflsius thermometer are ques- 
ttonable because there was a misprint on the scale, ^^e printing (a 

reoroduction of a thermometer widely used in elementary -SttHools rather than ^ a 
diaa?am) was not as clear as it might have been. The. most frequently chosen 
. frSt"^ this item indic'ates; ability to, -Sd a Celsius the r^^^^^^^^^^ 
even if 'it does npt indicate gobd precision in reading T$;.. ^tem Z24 could have 
been confusing to pupils because^.longer , distances arpore frequently measured in 
•kilometres than in metres. , ^ > . 



3.2.5 Summary and Recommendations 

The Interpretation Panel rated pupil performance on the domain of Science 
Processes as "Satisfactory", based on "Very Satisfactory" performance on Observe 
and Infer , "Satisfactory" performance on Classify and "Marginal" performance on 
each of Communicate and Quantify , 

The Contract Team concurs with the Interpretation Panel in its recommenda- 
tions to teachers that: 

• ^ 

• pupil-oriented, hands-on activities, followed by class discus- 
sion and interpretation, rather than teacher-oriented reading/ 
lecture activities, be stressed in elementary school science 

• more time and emphasis in teaching be given to teaching- quanti- 
fication and to the use ef the metric system 

• pupils be given more practice in presenting resulfes. in symbolic 
forms, e.g. charts, graphs, and diagrams 



'3*3 4)omain 2"-Knowledge : recall and understand 

Go^l C in the B.C. Elementary Scien ce Curriculum Guide, trades 1-7 

(1981) std*es that; ' ' = 

The Elementary School Science Program should develop in pupils 
scientific knowledge.- 

The student should demonstrate and apply knowledge of the following: 
facts,, generalizations, concepts, principles, and laws; 
scientific vocabulary; , 

relationships between various scientific disciplines; 

• the i^istory, philosophy, and nature of science; 

the application and limitations of science in thT practical 
J world. (Page 9) 

\ Jor the purposes of this Assessment it was decided to restrict measurement 
in this domain to dejnonstrati ng knowl edge / and to place items relating to apply- 
ing knowledge in Domain 3, Higher^Level Thinking . Items were chosen to measure 
recall and understanding as these terms are commonly defined in the literature of 
evaluation. Three objectives were chosen: -Biological, Physical and Earth/SpaCe 
Science Con<:epts , Applications of Science (Technology) and the Nature of Science , 
and Safety Proc^dures . This domain, while considered important for the primary 
grades, was not given the sane priority as the Science Processes domain. Thirty- 
one percent of the achievement items were devoted to the Knowledge domain^ 
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3.3.1 Knowledge of Biological. Physical and Earth/Space Sc ience Concepts;, 

Mn<;t science testing -in the past has. concentrated upon the .knowledge of 
scienrconcepts'%Jd the're are good questions and .odels available.' Most o e 
1ft items in 'this section were selected or adapted from other sources. A balance 
iL/kert among bio^og^^^^^ and earth/space science items. For inclu- 

n fthe a^sessmen't instruments, an ite. had to have its content drawn from a 
;»rp;» which was Dart of the primary content of at least two of the tnree pre 
scrtbed progr'arnsTn British Columbia. The content of many of the items appears 
in all three programs. 

Table 3 6 presents the provincial results and Panel ratings for this objec- 
tive.' ol^ytto'i terns receiv'ed a JVery Satisfactory" rating six wer^ 
tory", nine were rated "Marginal", and one was rated Weak . The Panel rated 
provincial performance on this objective as Marginal . 

ThP- Interoretation Panel expressed disappointment regarding pupils' perfor- 
mance on this^ bee ve and wondered if, it was being understressed in science 
nrSqrams The Panel was particularly corfcerned. with the foo^, f;^^';'",^"^,,^ 
pupfron Items Y08 and Z30 (relating to Celsius temperature) and Item X15 (dis; 

cussed earlier). 

It is interesting to note" that many pupils (42%) on Item Z30 incorrectly 
chose tvDica cool weather dress, not dress for a 25° day. One wonders how often 
teachers use theVr 20°-22° classrooms as a reference point in comparing te-npera- 



tures. 



The results from the other items, were examined, but no clear Patterns of 
strengths 0 w^knesses emerged. Individual items created some comment The 
wer doubts that Grade 4 pupils understood the word "d\ssolv^ Item X23 t at 
Item X26 was valid even if its difficulty were-discounted, and^hat it was wise 
or fajr to indlude Z14 on life-form succession (s^e Appendix- E). 
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Table 3.6: 



Provincial Results for the Grade 4 Objective Biological , Physical 
and Eartrh/Space Sciehce Concepts 



Item No. 




Description 


Correct 


R. 


2.1.01(X02) 


Knows 


cause of year 


63 ' 


M 


2.1.02(X08) 


Knows 


how a plant develops 


83 


VS 


2.K03(X11) 


Knows 


sun is source of energy 


66 


s 


2.1.04(X15) 


Knows 


how soil components separate 


68 


s 


2.1.05(X23) 


Knows 


solubility of common substances 


' 49 


M 


2.1.06(X26) 


Knows 


role of bacteria in disease 


33 


M 


2.1.07(Y08) 


Knows 


meaning of common temperatures 


47 


M 


2.1.08(Y10) 


Knows 


air occupies space 


'50 ' 


H 


2.1.09(Y12) 


Knows 


about life cycles and reproduction 


46 


M 


2.1.10{Y14) 


Knows 


functions of plant parts 


51 


M 


2.1.li(Y20) 


Knows 


about expansion and contraction 


54 


S 


2.1.12(Y22) 


Knows 


how cells must be connected 


59 


S. 


2.1.13(Z05) 


Knows 


function of lungs ' _^ ' 


60 




2.1.14(Z11) 


Knows 


characteristics of some environments 


75 


VS 




Knows 


succession of life forms 


41 


• M 


2.1.16(Z29) 


Knows 


how compasses work ^~ ^--^ 


51 


M 


2a.l7(Z30) 


Knows 


meaning of common temperatures 


32 


W 


2.1.18(Z34), 


Knows 


erosion' wears rocks smooth 


60 


S 




Mean Percent Correct 
Overall Rating 


54.8 ■ 
Marginal 





V 
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Z30 "^loQk at. -.the pictures below. 




When 



the temperature outside is 250c, how should you dress? 



A 

B 

C 

I don't know 

* correct response 



19 



30* 



. 3.3.2 Knowledge of the Applications of Science (Technal-ogy) ^nd the Nature 
of Science 

ifi SSf ^^^^^^ 

age level, pupils answered these quite well. , r 

t;,Mp\ 7 Dresents the provincial results and Panel ratings for this objec- 
tive.' The Wran rating wa? "Satisfactory", although the^Paner felt that there 
'were too few items used for thi| objective. 
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Table "3.7: ProvinciaT Results for. the Grade 4 Objective Applications of Science 

(Technology) and the Nature of Science 



* 

Item No. 


Description 


Percent 
Correct 


Panel 
Rating 




Knows useful plant products 


49 


M 


2.2.02(X30) 


Knows^how scientific knowledge is verified 


76 


S 


2.2.03(Y02) 


Knows useful animal products 


86 


VS 


2.2.04(Y24) 


Knows some scientific specialties 


67 ■ 


s 


2.2.05(Z12) 


Knows sone public health measures 


50 


s 


2.2.06(Z19) 


Knows importance of quantification in 
science 


72 


vs 




Mean Percent Correct 
Overall Rating 


66.8 

Sati sfactory 



3.3.3 Knowledge of Safety Procedures 

Safety i-n school science has become a major concern in recent years and it 
was felt that this area should receive some stress in the Assessment. Therefore, 
nine items were used. Five of these asked pupils to indicate what should or 
should not be done in particular situaticJns. . The. other four items asked pupils 
why a hazard Existed of why a particular- precaution- should be taken. The Inter- 
pretation Panel felt that it was more important' to" know that a hazard exists than 
to know "v/hy it exists. However, in situ'ations where pupils have contact with 
common materials such as a drain cleaner (X14) and gasoline (X35), teaching the 
reasons .why is also an important function of science classes. Panel members' 
expectations were high, for performance in this, area, and many felt that a 100% 
response was desirable on most of the items. Table 3.8 presents the provincial 
results and Panel ratings for this objective. Because of its importance to, 
pupils' themselves, the Panel rated performance on Safety Procedures as onl'v 
"Marginal". ■ ^ 

Particular concern centres around tlie weak knowledge of children regarding 
what to do if their clothing catches fire. Teachers are urged to instruct pupils 
in procedures in case of fire. Item YOl, regarding determining, if an object is 
hot, causes some concerns. It is alarming that nine percent of the pupjls would 
actualTy touch the object. Several Panel members questioned the validity of this 
item, perhaps because they were more familiar with methods used in 1:he kitchen to 
test if the temperature of a pan or an iron is sufficiently high rather than with 
the' method taught in most science classes. The problem in relying upon the 
behaviour of droplets of water on a hot surface is twofold: 
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r the method. can only be used with metals; not with hot glass or porcelain; 

second objects below the temperature at which water droplets dance can 
a severe burns. 



able 3.8: 



Provincial Results for the Grade 4 Objective Safety Procedures. 



n No. 


uescn pel on 


Percent 
Correct 


Panel 
Rating 


.01(X14) 


Knows hazard ot lye ana ardnu 


37 


U 


.02{X20) 


Knows proceaurcb iii v^^aoc ui i iic 


44 


w 


.03{X35) ■ 


Knows hazard of gasoline 


83 


S 


;.04(Y01) 


Knows how to test t^ot metal 


37 


w 


J.05{Y21) 


Knows procedures for broken glass 


80 


' s 


3.06(Y32) 


Knows field trip procedures ' 


86. 


s 


3.07{Z01) 


Knows reason for light coloured clothing 


94 


ST 


3.08(Z15) 


Knows to leave unknown materials alone 

r 


88 


VS 


3.09(Z25) 


Knows animal ha'zards 

Mean Percent Correct 
Overall Rating 


70 

68.8 

Marginal 


M • 



' ThP rPSDonses to Iten.Y21 (shown below.) cause some concern. While it is 
onune blT hat 80% Of the pupils will let the>.cher ^^^ndle the situation 
hPPP are still 16% prepared to do something -tfiemselves . The Contract Team 
.SvJses teache to give pupils clear instructions regarding the common hazard of 
Iro^e^^ass a^d reminds teachers of their liability should pupils be cut by 
:ouching bits of broken glass. 
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Y21 During science class, you drop a glass jar and break it. There is 
glass all over the floor. What should you do? 

Try to pick up the pieces yourself • 3 

Throw the broken pieces into the wastepaper basket , 6 

Do not touch the glass, but tell the teacher right 

away 80* 

Brush up the glass with a paper towel 7 

I don ' t know 3 

* correct response 



, 3. 3,4 Summary and Recommendations 

The Interpretation Panel rated achievement ^in the Knowledge domain as 
"Marginal", though nearly "Satisfactory", with the greatest concerns in the area 
of safety procedures. 

The Contract Team concurs with the, Interpretation Panel -in its recommenda- 
tions to teachers that: 

• safety procedures need to b$ more thoroughly stressed 

• science concepts need to b^ stressed more strongly in teaching 

The Contract Team points out that the amount of time many teachers spend on 
science teaching is minimal, as discussed' in Section 6.6.2, and feels that 
increa§ing times, to those delineated b^^ the Ministry of Education, could help 
achieve these recommendations. * ' ^ ■ * ' 

3,4 Domain 3>-HigHer Level, Thinking 

Two objectives constituted this domain. The first was Apply Biological, 
Physical and Earth/Space Science Concepts discussed in Goal C in the Elementary 
Science Curriculum Guide, Grades l»-7 (1981). The second objective in the domain 
was an attempt to >assess achievement in Goal D, "The Elementary School Science 
Program should develop in students creative, rational, and critical thinking"'^ 
(page^ 9). , Since creative thinking is not accessible to measurement by the 
raultiple-choice format, the second objective became Use Rational and Critical 
^ Thinking . Since pupils were expected to have limited science concepts at this 
level, a limited range of application items was possible, and it was expected 
that critical and rational thinking would not be well developed. Only 13% of the 
achievement survey items were asked on this domain.' 

' 51 . , ■ 
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3.4.1 Apply Biological, Physical and Earth/Space Sc ience uoncepcb 

This objective sought to measure the- ability of pupils to take knowledge 
they possess and use.it in a new situation. Two difficulties are encountered 
when measuring for application skills. They are: 

• The pupils may not possess the requisite knowledge 

• The situation expected to be new for pupils may, in fact, be one 
that is familiar to some. They' may have learned the solution to 
the problem by previously applying^ the knowledge or by previous 
instruction [ ' ^ ■ 

inevitably, in application- level items there are two possible 'reasons for 
getti g an item wrong: failure to possess the required knowledge on failure to 
aoDlv knowledge. There are also two possible reasons foY getting the tem 
Srect application of knowledge po^ssed or knowledge of the correct sol u ion 
a? id through previous learning. The Contract Team tried to provide items 
which would be true, application. itens> for the majority ^ P^P^J^^e Y28 n w nd 
used may have been knowledge level for many children These were Y28 on w nd 
effects; an^d Z36, on condition? for plant growth. One other {Y30) could also 
have been classified as a Quarftify question. 

' The provincial results and Interpretation Panel ratings a^e shown in Table 
3.9 for the Apply of Biological. Physical and Earth/Sp ace Science Concepts objec- 
tive. The overall rating given was 'Satisfactory'. 

The Interpretation Panel pointe'd out that the iV^stration for Y36 was 
slightly inaccurate, and that children may have had experience with forcing bulbs 
of hv-acinths etc. which could mislead them in Item The Panel also felt 

?Lt the word "t rned" in. Item Z27 could have been interpreted as "revolve 
rafher than Rotate''. Incorrect responses to Item X18 indicate that the concept 
"fo d chain" was unavailable to a large number of pupils and so coujd "ot ^ 
applied. The relatively poor performance on Z22 is further evidence of pupils 
unfamiliarity<i!fci^ Celsius temperatures. 



Table 3.9: Provincial Results for the Grade 4 Objective Apply Science Concepts 





Item No. 


Description 


Percent 
Correct 


Panel 
Rating 


3.1.01(X10) 


Applies knowledge of shadows 


,49 


s 


3.1.02(X18) 


Assembles a simple food chain 


37 


W 


3.1.03(X34) 


Applies knowledge of solar system relations 


«5 


ST 


3.1.d4(Y28J 
3.1.05(Y30) 


Applies knowledge of wind speed effects 
Applies knowledge of measuring instruments • 


94 
58 


ST 

s 


3..1.05(Y36)* 


Applies knowledge of shadows 


44 


M 


3.1.07(Z22) 


Applies knowledge^of Celsius temperature 


50 


M 


3.1.08(Z27) 


Applies knowledge of solar system 


52 


S 


3.J.09(Z36) 


Applies knowledge of plant growth conditions 


47 


M 


"J 


Mean Percent Correct 
Overall Rating 


57.5 

Satisfactory 


3.4.2 Use 


Rational and Critical Thinking 







In the Elementary Science Curriculum Guide, Grades 1-7 (1981) rational think- 
ing^is defined as "the ability to look for natural causes of events" (page 9) and 
critical thinking is defined as "the ability to identify central' issues, to 
recognize underlying assumptions and tq evaluate evidence. The student should be 
able^to recognize stereotypes , and biases, to identify essential, verifiable and 
adequate data, and to draw conclusions" (p. 9). The Contract Team used these 
definitions in constructing items for this objective. In searching the litera- 
ture, very few examples of questions on levels of thinking higher than applica- 
tibn were found for young children,. Almost all previous warJ< in this area has 
befen done with people of secondary school age or older. Because thinking 
requires data,- the items of this section contained more reading than most of the 
other items. However, unlike some other parts of the instrument, the "I don't 
know" response was not heavily u%e^Z 



Table 3 10 presents the provincial results and the Interpretation Panel 
ratings on this objective, the Panel feVt that pupils' performance was "Very 
Satisfactory." 

Table 3.10: Provincial Result§ for' the Grade 4 Objective 
Use Rational and Critical Thinking 



Item No. 



Descri pti on 



Percent Panel ■ 
Correct Rating 



3.2.01(X21) 
3.2.02(X27) 
3.2.03{Y16) 
3.2.64(Y17) 
•V3.2.05(Z06.) 
3.2.06(Z18) 



Recognizes natural causes as explanations 

Selects underlying assumption 

Identifies underlying point-of-view (bias) 

Identifies underlying point-of-view 

Selects data which will support statement 

Recognizes natural causes as explanations 

Mean Percent Correct 
Overall Rating 



67 


S 


61 


S 


79 


vs 


65 


s 


87 




71 


/ vs 


71.7 





Very Satisfactory 



Two items X21 illustrated below and Z18, dealt with rationality and for 
the ace of the pupils, the results are gratifying, Although there was^;ll;^ 
r^LtantiaVpropo'rti-on who are not committed to the scientific view that i^tural 
events have causes. 



X21 In: igSO-^Mt. Saint Helens blew up.^at is the BEST explanation 
' for the happening? 

2 

The mountain was aagry ^ 

Pressures became great inside the mountain _66 

Scientists will never explain it, because things like 
volcanos cannot be explained. . . 

, '1. ■ I don't know. • • v 

* correct response , 



22_ 
8 
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3.4.-3 Summary and Recommendations 

The Interpretation Panel rated performance in Dpmain 3, Higher Level Think - 
ing , as "Satisfactory", and reconfirmed its recommendation in Section 3.2.5 that 

manipulative and experimental activities be increased. 
* » 

3,5 Summary of the^rade,4 Achievement Results 

Table 3.11 summarizes the Interpretation Panel ratings for the IXade 4 
achievement .instruments. Two ^mains received "Satisfactory"^ ratings and one a 
"Marginal rating. Overal 1 , Interpretation Panel expressed mild disappoint- 
ment with tbe standard of achi^enient in science at the primary level. 

Table, 3.11: Summary of Domain arid* ObjectTve Ratin'^s for Grade 4 



Domain or Objective Rating Mean Percent Domain or Ob- 





\ ' - 


ST 


VS 


S 


M 


W 


Correct 


jecti ve Rating 


1, 


Science Processes 


















1.1 Observe and Infer 


4; 

*• 


8 


2 


2 

* 


1 


74.5 


VS 




K2 Classify 


1 


5 


6 


5 


1 


■ 65.3 


s 




1.3 'Communicate 


1 ' 


3 


3 




3 


55.9 

• 


M 




1.4 Quantify ^ 


0 


0 


2 


4 


0 


60.4 


M 




Process Domain 


6 


16 


13 


19 


6 


64.8 


S 


I.' 


Knowledge 

2.1 Science Concepts 

• 


0 


2 


6 


9 


r 


54*.'8 


M , . 




2.2 Applications (Technology) 
/Nature of Science 0 


2 


3 


1 


0 


66.8 


S 


i 


2.3 Safety Procedures 


1 


1 


3 


1 


3 


68.8 


M 


0 


Knowledge Domain 


1 


5 


12 


11 


4 


60,^ • ^ 


M 


3. 


Higher Level Thinking 
3.1 Apply Science 
Concepts 


2 


0 


3 


3 


1 


57.5 


• 

's 




3.2 Use Rational and 
Critical Thinking 


0 


3 ' 


3 




0 


71.7 


VS 




Higher Level Thinking 
Domain 

—- — ' T ■' ' ' " • 


2 


3 


6 


3 


1 


63.2 , 


s 
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Table 3 12- Grade 4 Pupils' Achievement in Biological, Physical/ and 
*. * Earth/Space Science Content Areas 



Biological Science 
Item Percent Panel 
No. Correct Rating 

For Ob.jective' 2.1. 



X08 
X26 
Y12 
Y14 
Z05 
Z14 



Item 
No. 



Physical Science 



83 


VS . 


Xll 


33 


M 


- • X23 


46 


M 


Y20 


51 


M 


Y22 


60 


S 


Z29 


41 


M 


Z30 



Percent 
Correct 



66 
49 
54 
59 
51 
31 



Panel 
Rat.i ng 



EartJi/Space Science 
Item Percent Panel 
No. Correct Rating 



s 


X02- 


63 


M 


M 


X15 


68 


S 


S 


' Y08 


47 


M 


S 


YIO 


50 


VS 


M 


Zll 


75 


S 


W 


Z34 


60 


M 



Mean 

Percent 52.3 
Correct 



51.8 



Items from ot he^' objectives which req uired pupH use of 
,..,^ ni^oH /in nrAf^r nf aooearance in Appenc 



X19 
X31 
Y27 
Z17 

X03 
Y02 
Z25 
X18 
Z36 



69 
67 
72 
75 
49 
86 
70 
37 
47 



S , 
S 

VS 

M 

VS 

w 

M 



X14 


37 


W 


X35 


83 


S 


ZOl 


94 


ST 


XIO 


49 


S 


Y36 


44 


M 


Z22 ' 


50 


M 

/ 



60.5 



Y24 • 


67 


S 


X34 


85 


ST 


Y28 


94 


ST 


Z27 


52 


S 



Mean 

Percent, 53.5 
Correct 



59.5 



74.5 



The Interpretation Panel requested a further analysis of the achievement 
resuU in t^^of the science content areas (Biological, Physical -and Earth/ 

^Z^Tt^ll a ^ft^Vo^tVLT-^fpera^tSr 
fphv ical Science) item? Some items in. other sections of the, instrument ■ requi red 
f pup is' reca/l knowledge in order to use it fpr P-Xch'-'^^'pre 1 

Table 3.12 above presetits the analysis requested. 
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Readers are cautioned thaf many -of tAe items in the second listing above 
re'qiiired more than knowledge ^of concepts. Since the instruments were not* 
'designed to* compare acilievenent in the various science areas , .differences observ- 
*able*above nfey be due merely to r^andom differences in item difficulty. The 
Important dataware the Panel ratings Tor the items. 

3.6 Comparisons with the 1978 Science AssessfneRt * ^ % 

In the 1978 Sci ence ^s^ssment , tHer6;was one Grade 4 instrument consisting- 
of 68 Mtems spljt into two parts which v/ere admini stereds on the same day with a 
rest period between. The total time allotted was 80 minutes?? The teacher^ who. 
administered the instrucfent read* the stem for each item aloud but_jaot the answer 
options. The 1982 Science Assessme^nt 'administration t>ime was limited lo 45 
min.utes per class.' The maximum 'number of achievement that Could be placed 

on -an^* instrument was 36 items. Since 'tMs did not all-ow sufficient items to 
measure {he .range of objectives desired^ it was decided to uSe three forms and,^ 
to ensure .random. »distri but ion of these,* each form was ta tie » used by pupils in 
every participating .classroom. .This .ma^de it impossible for tethers to read the 
?tem of the^questions aloud . % • ' ] ~^ 

Therefore^, no definitive statement' can be made comparing Grade 4 jiupils* 
achievenient 1n'.l978 with 1982. The 1982 Asses$meat format will be more amenable 
.to such c'^npari sons in the Tuture^ ' " .-f- 

The distribution of ratiags given by the two Interpretation PaneJs^ is shown 
in* Table 3.13. This coppa'rison uses 'the judgement Qf informed indiv.iduals raiH&r 
than objective da«ta. It" is important toTnote that the two Interpretation PaVels 
were jud^4ng pupils * performance's at'different tasks because of different ardmin-^' 
istrative procedures and item* differences between the two #&se?sments. How- . / 
ever, the Pjanels were expected to use their informed knowledge of the xapa- » 

' bitities pf pupils in making thei r Judgements.^ As the table shows ,^ the 1978 
Panel feTt. pupil performance in 1978 to be., substajiti-^irfy tatter than the 1982- 

:.Panel felt j't' to^ be i^?' 1^8^2. The 1978 report stated "General ly /the Gra^e 4 
results were pleasing" in 1982-, a xomijierit such as this. xannot .|ie^ ma^e.' 

/ V , • r ' V ^ • ' 

3.7 Achievement^ of Specific Pupil Sub-tSroups ^ . ' ' , 

A representati ve sample of just over 10% of the Grade 4. pupi 1 5*;Wha wrote thgt, 
instrument was selected for further aiialy§1s,. The analysis involve*d anaTy$i,s 'of 
^variance procedures to aoaJTyze the date by.gepder, language now ^spoken, '.'^i afid^ 
•language first^ spol^en^* These data were -obt^ained from pupil ' responses to'^the* 
background "inf6rmat*i an questions. A chi-square analysis,^of each' item^by gender 
was also carrted"^ out .'^^ * ' • * ^ • ' - ^\ ^ " ' 



Table. '3.13: Distribution of Ratings of StiXdent Performance ih 1978 and 1982 



_x „ — — 

RatirigxCategory^ ' 


1'978- 
(based on 


Percent of Items 

19,82. 

68 items) (based on iUo items j 


Strong 


19 . 


; 8 


Very Satisfactory 


' CO 


•=22 


Satisfactory 


37- 


* ■ . , 29 


Marginal 


13 


31 


.Weak- 


'3 


10 ' 

t ' _ 



'■jf . - 

• 3". 7.1 Sex-Related Differences in Achievemenf 

Table 3-.14 presents, .the results, of the analysis by gender for each domain 
and objective irr Grade 4. There are significant differences in the achievement 
of boys and girls in two of the three domains. at this grade leyel. The average 
acliSeveraent of girls exceeded that of boys in Domain 1— Science Processes , and on 
' the objectives Observe- and Infer and Communicate , the girls" means were different 
by 3-.5% and 2.1% respectively. 

/■"■■.. 
'The< average achievement of boys' exceeded that of girls in Domajn 2-r Krrow - 
ledge. Nhe \>oys' mean for knowledge of science concepts was 4.9,% 'above the 
HFIT', but - the girls' average score was E.4% above the boys" on Safety Pro - 
cedures . In Domavin 3- Highen Level Thinking , there were no statistically sigm-- 
ficant differences. ' - ■ 

These data were examined in conjuction with .the corresponding' sections'^^for 
'•Grades 8 and' 10/12, and this *xaniination showed important trends. Cpmpared to 
the girls, boys* achievement on the. Scigncfe Processes parts of the -instruments 
i.mprove'd over' the grades, but girls' achievement on . the knowledge of science 
concepts was significantly below that of boys at all levels sampled. How early 
■this knowledge deficit begins cannot be ^determined from these data; neither can 
' its source. Whether ^the • deficit comes about by an interaction of differing 
interests and the curriculum- in "school or whether it comes- fr.om di ffering ^sets of 
life experiences of boys and girls i$ not determinable from the Assessment- 
res'uUs. As the background of "science information needed to perform processes, 
to" apply knowledge, and to thhok critically about situations in science grows, 
those individuals -with' greater .factual knowledge will increasingly ^outperform 
those\ith less; this difference in achievement is'shpwn in suctfeeding grades. 
Throughout the grades assessed, wherever ^the information was supplied or the 
• previous knowledge relied, on was minimal, girls' achievement was equal or 
superior. to that of the boys', as in Domains 1 and -3 at this ^rade level. 
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i Table 3. 14:. Grade ,4 Self -delated differences in Attitude and Achievement 

. k—^ . 74--^ '-A ; - ^_ 

Oomafn/Objective " . - '• Mean Percent Difference Significance 

Male Female Male - Female Level 



^Domain 1--Scrence Processes » 


64.2 


65.8 


-1.6 


** 


Objectives . " 










1.1 Observe and Infer 


73.5 


>6.0 


-2.5 




1.2 Classify 


64.9 


66'. 3 


-1.4' 


* ns 


1.3 Communicate 


55.1 


57.2 


' • -2.1" 


* 


1.4 Quanti fy 


61.7 


60.2 


+ 1.5 


, n s 
>> * 


Domairj 2-"Knowledge 


62.1. 


59.8. 


+2.3 




Objectives 

> ^ 










2.1 Science Concepts 




53.0 


! • +4.9 


** 


' 2.2 'Applications (-Technology)' 
^ ^ /Nature of Science 68.2 


66^2 


• ■ +2.0 


ns 


-2J Safety' 


66.6 


69.0 


-2.4 


** 


Domain i^-Higher Level' Thinking- 


.63.4 


63.3 


« 


ns 


« 

'Objectives ' 




0 






3.r Apply Concepts 


57:8 


56.3 




ns 


3.2 Use Rational and 
Critica.1 Thir^king 


71.8 - 


73.6 _ 




ns 


Mates, N = 


1462; Females, N 


= 1477. 





ns = not significant 

* p less than .05 
**.p less than^ .Ot 



Chi-square analyses showed si gnj ficant 'differences KP* <^.05) by gender on 36 
items (one-third of the* achievement items). These items were examined for clues 
as to the possible reasons for se)(-related achievement differences, but n6 clear 
patterns 'emerged. In a few cases, the p-values for boys and gtrls were not 
significantly different but a significant difference was caused by different 



Datterns of response to incorrect di s.tractors . In some, but not aVl . items with 
a sigrfrficant reading component, the girls outperformed, the boys . Where there 
was -a significant difference in correct answers in items in the knowledge of 
science concept objective it was always in favour of the boys. Sometimes, 
differences could be attributed to familiarity with °^J%t °r context as n 
the better performance of boys in classifying a footbal (Y33) or of Qirls in 
deciding to wash' a jar before, using it {X04). This explanation did not always 
hold and it is difficult to postulate an experi^ence difference which would favour, 
qirls with respect to shadow size (XIO) an.d boys with respect to shadow direction 
,(Y36). The achievement data for boys and girls are presented in Appendix 

one item is of particular interest. Item Y22 (see below) produced the larg- " 
est boy-girl difference on the Grade 4 Assessment, with 77% of the boys in the 
sample and only 60% of the girls getting it correct. This item was also used in 
1978 when the boy-girl difference was also 27%. 



'Y22 Look at the diagrams below. 





To make the flashlight work, which way must we place the 
batteries? * . , 




* correct response 



3.7^2 Differences Related to Language Backgrounds 

Analysis of variance was also- used to compare pupi U whose present language 
at home was not English to those whose language -at home was English. Ihe 
a alysis for the do'm'arns is p.'esented in 'Table 3.17. Those pupi s w ^ do n 
commonly speak English at home have 'mean domain scores about 6.5% lower than 
Se who'mo5t commonly sp.eak English at Jm|. The J^;/^^^;^^^^^^^ 
objectives show about the. same mean differe»tll|.anly in the o^J-^^^^^w^ 
does the difference fail' to reach s,tatistical significance. When a similar 



analysis is done comparing those whose first language is Engl,ish with those who 
first learned another language, the mean differe/ice is 4.5% on domains and only 
the objectives Classify and Communicate fail to show a statistical signif icacrt 
difference. 



Table 3. IS: Achievement of Grade 4 Students by Language Spoken at Home 



Donai n 






»M ,e a n 


P e c e n t 


Co r r e c t 






Engl ish 


Not English 


Di ff^rence 


Domain 


1- 


-Science Processes 


65.4 


59.8 • 


5.6* 


Domai n 


-2- 


-Knowledge , ^ 


61.4 


55.0 


6.4* 


Domai n 


3- 


-Higher Level Thinking 


63.8 


56.3 


7.5* 



* p less than .01 N = 2736 (English) N = 203 (Non-English) 



3.8 Attitudes Toward Science in School, 

- Teachers want their pupfls to enjoy a,ll^"of the personal, social,. and 
a-cademic experiences associated with school learning. This, of -iourse, includes 
liking" school Subjects such as science*. Accordingly, the Assessment attempted to 
measure pupils' liking of science as ,a school subject through the use of a scale 
entitled School Science . The scale/ consiste^of ten items at the upper grade 
levels, while at the Grade 4 le^/el only the|!first seven items were used. The 
proporttons of , Grade 4 pupils in British Coltimbi^a who chose the various response 
categories for each i>tem are recorded in App'endix E. 

A description and ration'ale for the scale along with «its measurement charac- 
teri-stics are contained in Section* 2.3. The following analysis is based on the 
results of a 105? sample of Grade 4 students. ~ . • 

It is difficult to interpret attitude scale results with a great deal of 
confidence. One must ask whether the scale is measuring. what it is intended to 
measure. Fdr example, is the scale really measuring attitude toward school 
science or -are the resujts confounded by the pupils' desires to please the teach- 
er or to-^acquiesce? - the reader will have to decide if the statements in the 
scale are appropriate for the given^task-. 

One way to interpret. atti.tujle Vesul ts is in terms of the proportion of 
pupils whose scores are at or above the mid-point of fhe scale (i^e.,the propor^ 
tiqn of puRils selecting positive responses). For the School Science scale, 
score 21 divides the scale into nega.ti ve .and positive sections. The percentile 
equivalent of score 21 is 20,^, meaning^that 20% of the pupils scored below score 
21 and, therefore, 80%. scored*" at or above 21 (on the positive side of the scale). 
One can therefore conclude that, at the Grade 4 level, pjijils' attitudes are very 
positive toward .school science. 1^' ^ 



.3.8.1 Sex-Related Differences 

In order to show differences in attitudes toward school science between 
boys and girls, the soore data for each item were collapsed from five to three 
categories. The two. categories in the positive direction were combined and 
called "Positive", while the categories in the negative direction were combined 
and caned "Negative". The "Can't Decide" category was re-labeled Neutral . 
Results of the breakdown, in terms of percentages, are shown in^ Table 3. lb., 

table 3.16: Grade 4, School, Science, Se'x-Related Item Response Differences 



Item Gender 


Positi ve 


Neutral 


Negative 


L 1 Like to Study Science in 
School ' 


B 
G 


• -60 
56 . 


■21 
27- 


19 

17' ■ 


'2. I Feel the Study of Science 
In School i5 Important 


B / 
G' . 


79 • 


f3 

12 


9 
9 


*3! Science is Dull 


B 
G 


70 

,69 ■ 


14 
17 


16 

y 14 


I Do -Not 'Enjoy Science 


B 
G 


71 


• 13 ' 
15 


• ■ 16 ' 
15 


5, I Would Like to Study More^ 
' Science » 


B 
G 


55 
53 


22 
23 


23 
2^ 


*6. Science Classes are Boring 


B 

G *^ 


69 
'67 


14 


17 
15 

1 


■ / r 

7. Science is 51 Valuable Subject 


B 
G 


• 73 
■ 68 


16 
21 


11 \ 
11 



combined and placed in the "Positive column. 

The" results .give a different' persp'ective to the data. One can see the 

variability of response patterns across gender as we'll as across itens^ For 
iSlioUy in readinig, the highest percentage • in the positive category between^ 

biys and girls has been underlined. Results show that boys obtained the majority 
of the higher percentages. 

- -From the foregoing, one may conclude that- pupils in Grade 4 enjoy school 

science Further, boys fend to be si ightly -more positive than girls to.ward 
science as a school subject. - . - ^ 
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3.8-2'^' Cross-Grade Differences 



Pupils in grades 4, 8, 10, aridM2 have had vajtly different ^ experiences 
within science curricula as well as wi'thin the broader social culture. One can, 
therefore, be quite certain that groups of pupils at different gra'de levels ^are- 
not answering the' same attitude questions from the same experiential fcackground. 
The attitudinal objects of pupils in different grades may not be equivalent. It 
is, therefore, very difficult to evaluate cross-grade attitude results. However,' 
recognizing the experiential differences, a study was conducted using all of. the 
items on the Grade 4 School Sconce scale and the, equivalent first seven items on 
the Grades 8 and 10/12 scales. /The results are shown in Tablfe 3,17. 



Grade 



Table 3.1^7: School Science Scale: Statistics Across Grades 



Sample 



Nurnber of 
Items 



Mean 



Standard 
Deviation 



4 


• 2971 


7 


3;72 


.82 




« 


1022 


7 


3.21 


.40 ' 




10 


■^97,4 


• 7 


3.39 


' .74 




12 


1150 


7 


"3.38" 







The mean and standard deviation values in the table resulted from calculat- 
ing an individual's score as the average of the seven weighted item values. 
Scores, therefore, ranged from one to five, with a theoretical mid-point of 
three. Of interest is the high mean value at Grade 4 and the relatively large, 
drop in the mean and the reduced standard deviation at &rade 8. ''^This change i-s. 
worthy of speculation and 'further research. kMo pf intef.^st is the increase' in 
mean scores from Grade 8 to Grade, 10 and 12 with no difference between Grades 10. 
'and 12. . Further analys.es of other upper grade dif f erences, wi 1 1 be discussed in 
Chapter 5. . ^ . 
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Table 3.18: Grade 4, Interest in -Science Topics, Sex-Related Differences, 

• • * > , . , • — 

' ' . — / ■ Re'^sponse Categories 
ScienceVTopic 



, fiender ' Not 

Interested 



Biology 

IX.* How Birds'Live 
lY. How TTowers Grow 

• 

II. Hpw Young AnimaWLive B 
^ ^ G 



B 
G 

B. 

G 



28 
11 

49 
19 

22 
7 



Somewhat 
Interested 



Very 
Interested 



51 
52 

40 
50 

46 

39 



21 
37 

11 

11 

32 
54 



Physical Sciences 
2X. Why Things Rust 



2Y. How Magnets Work 



B 

G 

B 
G 



21. Why Something Burns B 

• G 



42 

13 
28 

34 

40 



37 
36 

37 

42 

% 
45 



21 

15 

50 

30 

26 

15 



Earth/Space 

3X. Why Rivers Flood 



B 
G 



3Y. Wh*?^ Volcanoes Blow Up B 



3Z. Why Stars Shine 



Technology 

4X. How Airplanes Fly 



B 
G 



G 



4Y. How An Electric Light B. 
Works G 

4Z. How a Television Works .B 

G 



31 
IS 

10 

19 

20 
10 



12 
38 

21 
28 

17 
26 



39 
46 

26 
32^ 

33 



2- 



30 
19 

64 
48 

.47 



39 . 


51 


26 


*62 


38 


24 


42 


37 


46 


26 


29 


54 


40 ■ 


34 



* Number refers to statement number ' on . each form; letter refers to the form on 
which the statement appears. • ' . . 
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3.9 Interest in Science Topics 

A search^was made, primarily through the British Columbia science curriculum 
guides and related texts, in order to identify/ and selec.t topics in science-for 
the purpose of having pupils judge their relative interest. Twelve topics were 
chosen, with three classified under each of- the following headings: Biology 
Physical Science, Earth/Space Science, and Technology. One topic in each of the 
four categories was included at the beginning of each Grade 4 achievement form. 
The claim IS -<rot made that the topics are necessarily representative of the 
British Colunbia curricular emphasis or that the topics are representative within 
the four broad science areas. It is hoped that primary and other teachers may 
use the short questionnaire as a ^modeV for developing the'ir own interest ques- 
tionnaires and, if possible, that, the knowledge, principles, and processes of 
T^ir^oHo^ u ^^^^^^ through the content of their pupils' expressed interests, 
lable 3.18 shows the percentage responses of boys and -girls to the various topics 
organized in terms of the four science areas. For simplicity in reading the 
largest percentages in the extreme response categories are underlihed. 

There are, of course, no solid concl usion^i>^at. can be derived from the 
response data. There are, though, some evident sex-related differences The 
Very Interested" column shows that girls express a 16 to 22% greater interest 
than boys in each of the Biology topics. Although interest is generally low in 
Physical Science, boys expressed from 6 to 20% greater interest than girls in the' 
topics. Similarly, the boys expressed from 11 to 30% greater -interest than qirls 
^?.u u^^u'^""^"^^ ^°P^"- Sex-related differences in Earth/Space are varied, 
although the topics received some of the highest interest ratings 
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CHAPTER 4 
GRADE EIGHT RESULTS 

♦ 

John Sheppy and Hugh Taylor 

This chapter reports and interprets the achievement and affective results 
obtained by surveying Grade 8 pupils, Glrade 8 pupils were surveyed in order to 
assess the achievement of those who had completed elementary school. 

Three Science Assessment instruments (Forms 8X, 8Y, and 8Z) were prepared, 
th form had the following components: 

• eight Background Information questions which provide the 
basis for sub-groups used later in this chapter^ 

• two affective scales ^(10 to 13 .items each) which were different 
on the three for^s, thWeby providing six scales 

• forty multiple-choice achievement items which were different on 

i each form - ^ 

, The achievement items were designed to fit Table 2,5, the table of specific 
cations for the Grade 8 Science Assessment • Each domain and each objective were 
equally represented 6n each form-. • * 

Although for purposes of the Assessment it was not necessary that the forms 
be balanced in terms of average difficulty of items, for face validity purposes 
an attempt was made to keep the forms at approximately equal difficulty levels. 

The domain .and objective emphases were determined by the Advisory Committee, 
in consultation with the Contract Team, as being an appropriate reflection of the 
science which should be taught in the intermediate grades in elementary schobl.* 
Sets of expanded objectives were written to define each of the objectives on the 
/-stable, and items were chosen or written to assess these expanded objectives, Alt 
Expanded objectives and items were reviewed twice by the Advisory Committee and 
py two different Revi^w Panels. Revisions were made as required. All items 
which were used were considered to be valid for British Columbia pupils by these 
Panels. The content of the Grade 8 curriculum was not considered in the prepara- 
tion of items, except where,, there was overlap with previous grades. The pool of 
^i.tems generated was approximately three times as great as the number of items 
used. , ' ^ . ^ 

Twenty-five items from the 1978 Science Assessment were used unaltered. 
These items are called Change Items, and are* the subject of additional analysis 
in Sectibn 4.6. 

\- 

As often as possible, when items were constructed with drawings or prose 
selections as part of the question, the Contract Team tried to utilize reproduce 
tions of materials likely to be at the level found in elementary school libraries 
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or classrooms. Sometimes'' the * material was chosen from science textbooks not in 
use in British Columbia' and sometimes from common reference books. TWs, was an 
attempt to keep the information contained in Science Processes' or Higher 
Level Thinking items at an appropriate level. Since , these materials were 
sometimes ambiguous and since not all reproduced well, the Interpretation Panel 
was soTTietimes critical of the graphics on the- achievement instruments^. 

The Grade 8 Interpretation Panel rated pupi Tachievement on each item and on 
each objective. Panel members individually examined each item and 3et percentage 
levels of performance they judged to |)e acceptable and levels they felt were 
desirable. They then,' individually, compared the pupils' performance with'these 
levels. Consensus procedures were used to produce Panel ratings. 

'Panel members used the following f-ive-point scale: 



/ . Strong -ST 

yery Satisfactory . VS ' ^ 

y^' ' /Satisfactory ^ i...-. S 

Marginal M 

Weak W 

These ratings are.vnot\based upon objective criteria but on the Panel mem- 
bers' expectations "for Grade 8 pupifs and Panelists* assessment of th6 .importance 
of the items. ? ■ ^ ^ - " 

..Appendix F contains all items arranged by dorriain and objective, shows the 
provincial percentage of pupils who chose each option and gives the Interpre- 
.tation Panel ratings based on the above scale. 

4.1 Description, of the Pupils ^ho Wrote the Assessment Instruments 

Those eligible to write the Grade 8 Science Assessment instruments were all 
of the Grade 8 pupils in 63 British Columbia school districts and all Grade 8 
pupils from delected .schools in the d2 largest^ districts. The*numb6r of pupils 
who did write was 29 699 which, was 9U of the eligible pupils or 74% of all Grade 
8 pupils. The number" of pupil's who wN^e each of the forms .was 9917 for Form X,^ 
9917< for Foi:m Y, and 9865 for .Form Z. \^ - . ^ , ■ 

Of thes:^ pupils, nearly 50% were boys and 48% girls; over two percent failed 
to indicate their gender. The- median age was 13.,9 years, and the age distribu- 
tion is shown in Table 4.1. Fourteen percent learned to speak English as a 
second language and six percent still speak, their first non-English language 
most often in their homes. Since Grade 4, 17% of the pupils had moved into their 
present district from another British Columbia school' district , eight percent had 
moved in from another province; and three percent emigrated from another country. 
Thirteen pef cent , probably in semestered schools, ha'd already successfully 
completed Science 8. Table 4.2 shows the percentages of pupils receiving Science 
8 instruction according to different time-t^ble patterns. 
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Ages of Pupils Writing Grade 8 Assessment, Forms in 1978 and 1982 


Age in Years 


Per^cent of Pupil s 
1978 . • 


1982 


15, or ol der 


7 ' 


6 


14 


/ ' ' ' 34 . 


33 


13 


58 


ss' 


12 or younger 


i . 
1 . 


• 3 



Table 4,2: Percentages of Pupils Responding by Timetable Pattern 



Pattern 



Percent 



Ful 1 10-month course 
Semester Course 
Quarter System Course 
Other 



63^ 
29 
6 
1' 



4*2 Domain l-^Science Processes 



Tlje domain of SciJ&nce Processes was assigned 30% of the assessment items. 
Because of the need tj sample a wider range of outcomes, not because it is of 
Jess importance, the Science Processes domain has fewer questions at GradjB 8 than 
at GPade 4. The Elem'gntary Science Curriculum Guide, Grades 1-7 (1981) lists and 
describes 12 processes as sub-goals of Goal B of the program. Goal B states "The 
Elementary School Science Program should "develop in students the processes and 
skills of science" /page 7). The decision was made to assess only four of the 
processes. Those c/hosen were: classification, communication, interpreting data, 
and identifying ar^ controlling varibles. Classification and communication,, were 
also assessed at/the Grade 4 le^vel, but only foiir common items were ultimately 
used in both^rades. Interpreting' data, and identifying and controlling 
variables wep& also assessed in Grade 12, but only two common items were usQd in 
both gi/attes. It was* decided hot to assess the process of quantification, 
although it is extremely importajit^ because there were 21> measurement items 
(of \^ich nine dealt With metric units) in the 1981 Mathematics Assessment, and 
there seemed to be no need for .duplication. The Mathematics Assessment Interpre- 
tation Panel had rated the Measurement domain in Grade 8 as "NIarginaj". 
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m contrast to the Grade 4 level, examination of standardized tests and tfie 
relevant 1 teraLre often provided the Contract Team with usable items or models 
•Jnn the constrTtion of original . items except that the range of classification 
I?ems was Timi^^^^^^^ new types of items were created for assessing this 

process. ^ . I 

in writing expanded objectives, the Contract Team found that clear lines of 
dpmarcation could not always be drawn between the processes defined in the 
cupr u m quTde It was also impossible to establish a clear boundary between 
crUical thinking L some of^ the processes. This> problem has been discussed 
more fully in Section 3.2. \ 

4.2.1 Classify • - ^ " 

The rion,bnt.r v V.ience Curriculum Guide, Grades 1-7 (19r81) defines classifi- 
cation as -'the organization of ma terials, events, and phenomena « JoS^"! ^ 
nrmminas At first, classification is a sorting process;.... Later, the 
s ude J w'iil deve p m Iti-stage systems to categorize rocks, trees, etc." page 
7^ The meLurement format-pencil and paper, multiple choice black on white-- 
rktricted^a^^^^^^^^^ Pictures, illustrations or familiar objects that 

all DUDil' could- identify had to be used. Some of the ^ simpler classification 
skills Irl described in Section ,3.2.2 of the Grade 4 discussionv The tyP.^.of 
item in which attributes of a class are' inferred from sets of examples and n^- 
xa'pl and Ven , used to identify a new member of the c .ss , Pljo-d use ul ^ 
hnth arade levels and had -been used in: previous assessments. This ability ^o 
infer like all 'class fication sub-SkiTls, when it is removed from the content of 
rSlrJr d Ob Lt-s often seems to be more a n)atter of intelligence or ^logic than 
Tf sere ce: In fact the thinking J nvolved is a core strategy in cl^ssifica ion 

• aid concept formation. Item Y29 is such an item, and was also used at Grade 4 
and in the 1978 Assessment. 

•The measurement format made it impossible to f^equi re pupil s to develop ' 
mnlti sLqe systems, but items were created to as^sess the abilities of Pupils to - 
Tl Vhl .vstems developed by others. These systems included tree diagrams and 

• "d ho\^U^ k^ys^^^ Q^^^^^^^^^^ (see Appendix ^ illustrates t e^;^^ 

^-%-Sv•^itel^1xora^d^^;^upf^^ 

■li:tr(e!r^?he%irt blinf ^n^oneTin ^ 7^^^.^^- 
. pQft choice)* 

Table '4.3 summarizes the p'rovincial results . and t>i'e ^ "^e^f^f f^^" /^'^^^^^ 
ratings for -this objective.- The pupi 1 s' • results on the objective of Classrf^ 
• were considered to be "Very Satisfactory . = , 
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Table 4.3: Provincial Results', for the. Grade 8 ObjectiVe Class'i 



Item Nov 


Description 


rercenc 
Correct 


Panel 
Rating 


1.1.01(X09) 


. Uses dichotomous key ' , 


68 


S . 


1.1.'02(X24) 


•Deletes by stated attribute 


86 




1.1;03(X29) 


Recognizes and applies class rule 




, . M 


1.1.04^Y27) 


Uses dichotomous key 


50 


*■ 

S 


1.1.05(Y29) 


. Recognizes and applies class rule 


• 65 


vs ' 


1.1.06(Y34) ' 


Recognizes and appl*ies class rule 


83 


ST 


1.1.(^7(710) 




32, 


w < 


1.1.08 (-215} 


' Uses dichotomous key ^ 


72 


vs 


l.i,.Qa(220) 


Recognizes and applies class. rule 


87 


ST - 




MecMx^vPercent Corre'ct ; 

Overall Rating ' 'j*'. 

' St'*" 


. ' 66-.,f,,' / "X'' • 

Very Satisfactory 



-PupTIs seemed to have difficulty^ on item ZIO either in understanding the 
tree diagram ^or in identifying the basis for subdivision into /roups. In the 
mueh* simpler situations in Grade 4, recognition of the basis fof classification 
was not strong. These results indicate that teachers should /oe gi.ving pupil S' 
jnore opportunities to identify'the attributes used by others tc/ separate 'objects 
into classes. These opportunities should/ include » but not be restricted to, 
identifying the critical .attributes use/l Vn conventional classifications .(je.gv 
given' specimens, identify a characteristic which separates p/ne trees, from other' 
conifers). . • / 

» . - 4.2.2 Communicate , , ' / 

In Section 3.2.3', ^ the 'Contract Team identified methods in which scientific 
information is communicated to ^and from pupils, and discussed the limitations 
which the Assessment format imposed on the measurement /of communication skills. 
It is stressed again that measurement c6uld only tal/e place with respect to 
puf>i Is '"reception of communications, not their initiation of them. 

Table 4.4 presents the provincial results antl the , Interpretation Panel 
-ratings for the objective Communicate . The overall Jierformance was considered to ■ 
be "Very Satisfactory", with two items being, rated k "Strong" and three as "Very' 
Satisfactory". "/ 
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^ Table- 4.4: ^rovincfal Re^u-lts for the Grade 8 Objective- Commumcate 



I ten Noi 


■ — ■ ' i • 

Description 


1: 

Pertent 
Correct' 


Ran el 
Rating- 


1.2.01(X14) 


Uses symbols to read map 


48 


M 


1.2.02{X36) * 


Reads and interprets graph. 


72 




1.2'.03{X38) 


Interprets picture ^ ' ^ ' 


64 


.^^ • S 


1.2.04(<Y11) 


'[Recognizes correct graph 


77 


VS 4 . 


i;2.05(Yl-5) 


Selects,k6y;^idea in scientific. prose^ 


67 


VS 


1.2.06(Y40) ' 


Selects ])est diagram of a description 


76 ^ 


^ ST 


1.2.07(Z05) 


interpO 1 aLcS r roin a|ju ^ 


•63 


s 

« 


.1,2.08{Z06) 


. Extrapolates from graph' 


43 


. ' M 


1.^09(252) 


' Selects best diagram of description 


87 


ST 

• 




• * * 
Mean Percent Correct 
Overall Rating 


• 66.3 

Very 


• 

Satisfactory 



The item which dealt with mapr reading (X14) was poo/ly done by many pup s 
The map was justly criticized for lacH of clarity of , re(/roduction (the essent^l 
features of. the map were not obscured). The three, items in which pupils 
^d c ed undersVnding of prose description were judged to have bee" we .1 done 
although the preferred incorrect answer, in,Y15 (shown below) ^jay md cate that 
de-spite dire'etions, many children assume that the first true option is the be|t 
bpti^n ifl res to an item". Pupils did well on the two graphing items whic 

reqi?red the^se of only . data ppirtts (X36 and' Yll . Them ^^^l^J^l^^^ 
interpolation was weaken and &ven more so on extrapolation. ^ though none of the 
optioSs provided in the extrapolation item.(Z06) wal quite -right. Although the 
Jrade 4 Interpretation Panel felt that pupils' graphing skills were weak, this 
*was not a concern of the Grade 8 Panel. ' .* 



4.2.3 Interpret Data ' , \ . • • 

' The usual dat^i interpretation situati'on is that pupils are given a specimen, 
specimens-, .or a situation to observe, of are given experimental situation 
where changes are observed or measured. From the observations which they 
themselves collect, the pupils tlien" generate , a conclusion interpretation 
S c^d ta often contain aJiiguitie?. Obviously, the assessment "format Pre^^J 
the use ^%uch situations. Data had to be presented in concise forms and the 



pupi^Pfad to be presented -witK alternative interpretations from which to choose. 
Time limitations for children in writing the -instrument meant that the data 
presented had to , be relatively simpj.e. When qualitative^ ^ata were presented, 
they had to be expressed in a' few short sentences, and -quantitative dcfta weret 
restricted to a few numbers. The^need^for brevity. and clarity, neither of which 
is a characteristic of data from. real observations^ or experiments, created a 
certain artificiality in items for data interpretation. 



Y15 When large amounts of warm water are dumped into a river, the river 
ftself is heated. The temperature of the wat^r may be raised only 
a few degrees,. Yet these few degrees can change the animal and 
plant^li'fe in the river. Heat causes a loss of oxygen in "the * 
water. Pish to longer dGTwell and some kinds die. Without enough 
oxygen, bacteria in the river cannot break down waste matter. The 
river is no longer' clean 1 , , 


What is the MAIN IDEA in this paragraph? 




Heat causes /water to lose Oxygen 


16 


Fish and> bacteria ;do not do well without oxygen . . . 


7 • 


1 

Some fish Cannot sucvive in warm water*, 

Large amounts of warm >/ater can be dangerous to life 


4 
68* 




4 


* correct response . ' ' \ " ' 





As 'mentioned earlier^t^it is not always possible to draw, clear lines between 
processes, and one sijch example would be in the use of graphs." extrapolation 
on a graph a communication or data interpretation ^skill? This Ass^^ssment has 
chosen to classify it as a communication skill. > 

The items generated fall into two groups.. First, there are those items 
where data weVe presented ahd* the pupil was required tp select an interpretation 
consistent with the dat^i^.. Data were presented in the fornj of m^ps (X04, X05), a 
table (y08), -a prose passage J^^K and a dtagram (Z04)* The rem^iriin^^ items 
asked pupil's to addre?^^ som5.-<dt the problems jjlxi ch arise in the choice and of 
data. Piffiils were called upon^ fo recognize "that' a statement is' one of observa- 
tion rather than an interpretation, to choose, relevant „data from a data pool, to 
use sample data to makeian overall estwnate , ^and to recognize the ne6d to repli- 
cate in order to v^il'idate conclusions..- ' / 



* Table 4 5 oresents the phavincial results and, the Interpretation 'Panel's 
ratinrfor the' items relate! to this objective. The overall rating for the 
objective was "Satis-factory". . t . \ ' 

TaMe 4.5: Prov.incial Resuits-Jor tl)e Grad e 8 Objective Interpret Data 

'*"' r"*~ ' 

Descriptifcrv- • 



Item No. 



1.3.01(X04) 
1.3.02(X05) 
1.3.03()^26} 
1.3;04(Y08) 
. lt^5(Y22) 
1,3.06(Y24) 
1.3.07(Zp4) 
1.3.08(Z19) 
^•.3.09(Z32) 



rmano 



Recognizes an observation 
Identifies trend from table. 
Selects be'st interpretation 
Uses average value of data 
. Interprets diagram sequence 
Chooses^ a'ppropri ate data ^ 
Recognizes need to replicate 



Mean Percent Correct 
Overall Rating ' 

• 





Percent * 

P n n port" 

_Xi > »— i — • 


Panel 
Rati no 


< 

maps • 


• Oi 


vs 

0 


maps ' 


4 1 ^ 


. M 




71 


vs • 




65 


"S 




81 


• • ST 




26 « 






31 


• S 




63 " 


V 




65 






55.9 

, Satisfactory 



• itPtn X04*(see Aopendix F) illustrates some of the points already made, 'it 
nrpJ^frea 'efoloaT^^^^^ Envirohment Canada publication Howej^, 

data had to be simplified considerably to enable pupils to handle the iter.. 
Even so She data' can T ambiguous. Pupils have- to r^cogni^e, that option B i 
• beuer than option C.because. while some d/ the Garry 0^.^ t^^J^^J^J^g ^^^3 
690-909' mm rainfall region, mitfh of th'is, region is devoid of the Garry Oak. As 
in most- data. interpretation, situations, the'thinking is comple/, 

The skill involved in Iten) Y24 was considered by the Interpretati(^n f'^nel to 
^wo'rthwMleVbJ? it is obvious that few pupils have experience n s.ampl n 

TnLled^^' f'«f/stl%eT/nsTa^^^ than V attempting to interpret the diagrams. 
' The quality of reproduction 'of these diagrams was also criticized. 



4.2.4 'Identify and Control Variables 
• ** ~ 

That part of experimental desjgn whi^ involves the creation of a hypothe- 
ses, the identification of manipulated (independent and respondi ng^(dependent ) 
variables, and the recognitijon and control of other relevant variables- is central 
to experimentation and so to science. ^ The Contract Team, ^ the Advisory Cprmiittee, 
the Review Panels, and the Interpretation Panel were unanimous in consideri,ng the 
process Identify and Control Variables as one of the chief objectives df. elemen- 
tary school science instruction . It was^ however, agreed that the termfriolGjgy 
used above may not" have been taught or stressed. Therefore, in .constructing the 
items , synonymous terms or descriptions were used for the terms "manipulated", 
"resp'onding" and *'variab-le". Model items for this process appeared fairly fre- 
quently in the literature examined, but were usually designed for grade levels 
above Grade 8. The Conlract Team wishes to acknowjedge the help obtained from 
the Test of Integrated Ppocess Skills by f. Gerald Oil lashaw and James R. Okey,'^ 
who. permitted the Team to adapt several TlPSJtems for this section ^ the 
achi evement -instrument-. * ^ ' ' x * 

Table 4.6^h9ws the provincial results and the Interpretation Panel ratings 
for the items of this objective. The; Panel gave this objective arv overall rating 
of "Weak". It was 'one of only two objectives rated "Weak" in the interpretation 
process at all three levels. Only one ^question on this objective received a 
rating as high as' "Very Satisfactory". 

Table 4,6: Provincial Results for the Srade 8 Objective Identify and 

Control Variables 



Item No. 



Description 



* Percent 
Correct 



Panel 
Rati ng 



1.4.01(X06j 
1.4.O2(X07) 

: 1.4.03{X16} 
1.4.,O4lY04) 
1.4;O5(Y05) 
1.4.O6(Y06) 
1.4.07(Z21) 

'1.4\O8(Z30) 
1:4.09(Z31) 



I(lentifies responding variab\^ 
Identifies controlled variables 
Knows meanihg of hypothesis 
Selects suitable hypothesis 



Identifies manipulate?! vari'able 
Identifiers- responding variable 



Meaa Percent Correct 
OveraVl Rating ' 



77. 
45^ 
41 
29 

56 
35 



Selecfs' A/al id cri'ticism of experimental design 41 



Identifies manipulated variable 40 
Selects valid criticism of experimental desigh 43 • 



45.2 ' 
Weak ■ 



VS 
M 

W • 

W 

S 

S . 
M 

m' 



ERIC 



4" . 



75 - 



#5 



>V v-v .-^ 



In order that experimental situatipns be. adequately described, it was neces- 
sary to'include a substatitial quantity of pro^e ' reading, 'To lessen the effect- 
this hid on pupil time, items were usually designed ■ so .that two or three indepea- 
dent questions were a ked about each descriptioa/ Item X16 was used to test 
p?5ils' undeLtanding of the i.po'rtant term, "hypothesis". The mcorrect and "I 
don't know" resc^nses. indicate that the term is. not being adequately taught. In 
faa, the high- percentage of "I "don't know" responses throughout the sterns for 
this objective is a cause- of • concern since it indioates many Pupils are pot 
reJeiv^g instruction on this objective. Itgnis Z30 and Z31-are ?hown below a d 
n lu tra?e several of the points just made. .They also illustrate, a common fault 
in puB.il -designed experiments, namely the failure to identify a single responding, 
variable. ^ 



Sue wanted to find out what mighf affect the length of bean seedlings. 
She placed a bean wrapped in moist tisrsue paper in each of -TEN 
identical test tubes. She put FIVE test .tubes m a rack in a sunnj^ 
window." She put FIVE test t?ubes in a rack in a^dark refrigerator. She 
measure^'the length of bean seedlings in each group after one week. 4 



230 Which of the following OTHER factors did Sue test for their 
effect on the length of the bean seedlings?( 

* ' ' Mot'sture and length o|/Cest tube ' — 2_ 



Light and temperature . 
Light and amount of tiime 
Temperature, and moisture 



.42* 



I. don 't kflow 



14 



12 



23 



Z31 Sue found. that the seedl i m;;s grew better in the rack on the sunny 
. window; Why ifllflht#Michd^critici ze her experime^nt? 

There is no reason, to criticize her experiment 

.'' She sl>oul(l have- put different amounts of , water in 

the test tubes. 




She cannot .tel'l' if the better growth -is a result of 
temperature or of, light or* both 



42^ 



She did not need to use so m'any test tubes. • • y?* ' — ^ 
I don 't know. . . . . 

* correct respon^se . ' 



. : 12 



t/ 



/4.a.5 Summary and Reconfmendatiens 



/ 



Jhe Interpretation' Parnel felt that it was unable to give an overall domain 
rating because its assessment of achievement in the separate objectives ranged 
from ''^Very Satisfactory" to "Weak", It made the following comment: 

"Although 'classifying and communicating were very satisfactory, tfre 
area of scientific mfthod^(i .e. , Identify and Control Variables ) was 
very weak. A> this is the basis of all science, there should be' 
concern because^ sofnethi rig in the classrooiti is not being done." 

» ' ' ♦ • 

The Contract Tea^m concurs with the Interpretation Panel in its recommenda- 
.tions that: * i 



• in-service workshops ip scientific method be provided for 

teachers ** ^ 

% /teachers use, m^y morfr classroom' activities whictvVequi re con- 
trolled experimentation 

.The Contract Team adds that it is essential* that pupils learn to desijgiu as 
well as to perform, controlled experiments. 



4.3 Domain 2--Knowledge>-recall and understand 



. 'The BvC. >Elementary SciencgYcurriculum Guide, Grade s 1-7 (1981) states Goal 
C as fQllows : / 

The Elementary School Science Program should deveTop in students scientif- ' 
ic knowledge.- The student shtfuld .demonstrate and apply knpwledge of ^ the 
following: 

facts, generalizations, concepts, principles^ and laws- 
scientific vocabulary 

relationships ,between/W scientiTic disciplines; 
the history, philosophy and mature of science; . . ^ 

the appTlcation and limitations of science in the practical ^ 
world, (page 9) ' • ^ . ' . * 

, For the purpose of thi^ Asses.sment, items relating to the '.pupils' use 6f 
knowledge by aprplying jt^o new situations were placed in Domai n *3- -Kigher Level 
Thinki'ng . Domain 2 was designed to test .pupils* recall and' understanding in 
•.three areas: ' ' * ^ ' 



• knowledge of basic scientifie^^facts, concepts, generalization, 
.and vocabulary " \^ 



\ 
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• knowledge of ways-in which science is applied, which is distinct 
'from the intellectual process of applying one's own knowledge, 
' and .of- the nature-of science - ' . 

• knowledge of_^safety. procedures 

This domain* was alloted 48% of the items in the Grade'8 Assessment, not 
because it was held as more important than the Science Processes domain, but 
because of the range of knojtf'ledge available for assessment. 

4.3.1 Biological, Physical and Earth/Space' Science, Concepts 

* Thirty-three items, just over one-fourth of the total, were used to assess 
-achievement of knowledge of science facts,, concepts, principles , and j^ocabul a ry- 
traditional area fo'r objective measurement.. Twelve of the items^were change 
L wh% had 'been used in the' 1978 Science Assessment; some others came from 
assessme^ elsewhere.* Only about ohe-third of thentems were newly const ri/cted. 
Two of the. items were also used in Grade 4 ^nd another two in Grade U. 

' The 33 items were di stributed- among the -different science .content areas so 
that 12 related to each of bifflogi^al. science and physical science and nine 
re ated to e rth/space science. Except T.or change items ..the content of any i en 
wh ch was used in this part of " the Assessment appears .in at least twp of the 
Three aUerSfetive programs at .the intermediate level. For many of the items-, the 
content is iniaU three of the programs. . 

Table 4 7 suimarizes the Interpretation Panel's ratings of nems for this 
objecUve! ihe Sn -percent correct for the 33 items was 53.1%, and the overall 
rating^for the knowledge of concepts objective was Satisfactory . 



Table 4^7: Sunlmdry of Panel Ratings of Items in the Grade 8 Objective 
B, ioloqicaU Physical and fa rth/Space Science Concggts 

Number ^of items 



Ratirtg 



Strong ' ^ . » ^ 



Very Satisfactory 
Satisfactory , 
Marginal 
Weak 

Mean Percent Correct 
Overall Rating 



6 
13 
8 



53.1% ■ 

Satisfactory 



Because of the length'of such a table and because of the specificity of the 
items, a taWe^ similar to that presented for earrlier objectives will not be used. 
H9wever,' because it Inay interest teachers, Table 4.8. shows the 'numbers and 
ratings of the items by science content area.. 



Table 4.8: Grade 8 Pupils' Achievement in Biological, Physical and Ea'rth/Space 

Science Content Areas on Objective 2.1 



Biological Science 
Item- Percept Panel 
No. Correct Rating 



, XOl 
X15 
U\ 
X37.- 
YOl 
"Y13 
Y2a 
Y3b • 
Z16 
Z23 
Z26 
Z36 



56 
'22 
44 
72 
78 
63 
.38' 
52 
74 
63 
56 
43 



Mean 55.1 
Percent - 
Correct ' 



S . 

M. 
M- 
VS 
VS 
S 

w 

VS 

s 

M 

S 



Physical ' Science - 
Item' Percent Panel 
No. Correct gating 



XIO 
.X17 
X34 
X35 
Y02 
Y18 
•Y23 
-Y39 
Z18 
'Z33 
Z35 
Z40 



42 
.70 
59 
42 
. .68 
38 
54 
43 
'49 
49 
65 
58 

53.1 



M 

VS 

S 

M 

S 

W 

S 

S 

M 

M 

VS 

S 



Earth/Space Science 
It^m Percent Panel 
No. Correct Rating 



Xll 35 

X19 54 

X21 , 40 

Y25 43 

Y26 78 



Y33 
Z03 
Zll 
Z14 



65 
15 
62 
34 



50.6 



W 

S 

s 

VS 

s 
w 
s 
w 



This table shows tjiai the assignment of In1;erpretation l^anel ratings for 
biological and physical srKence items are similar, but that mor.e earth/space 
science items .were rated "Weak". Four o.f the six "Weak'" * ratings for the 
Objective were given -to earth/space science items. This may indicate that 
elementary teachers are giving earth/space science less emphasis than other 
science areas. " - ^ 

► • ' ■ ■ . 

In biological science, pupil achievement was highest on items relating to 
parts of plants or animals and their functions, and" to t.h^ single item on 
reproduction (Z16). Despite its importance for our world and in biology, and 
despite the references to it Tn nwst treatments of plant life, pupils' pqrfor- 
mancet.on the two items (X31, Z26). on photosynthesis was rated ."Marginal ". v Two 
items (XOl, Y28) asked about nutrition. The high perdfentage ofpupils choosing 
the,;.incorrect answer, a glass of milk, to XOl may indicate that these pupils have 
learned ^bout good nutrition but not about the functions of nutritional ccfipo- 
nents. ' ; 
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Frbn the, physical science items, few patterns could be seen Thg . three 
Droqrams Show a good deal of variability in^the physical science topics at each 
grade Teve and \n their total coverage. TWs variability presented some me4- 
sureLnt problems since a p^pil had to be capable of answering an item correctly 
reSrrdlLr of the program utilized. Responses to the two items on weight and 
nr^Ju^nrn (Y18 Z401 do not' give -confidence that these basic topics are .being 

.3e taught.^ t s° of coTcer'n that one-third of the children would give the 
an Wr 120°C fo>. Item XIO. si^e it indicates that they see no relationship to 
?hpir everyday experience of mi=(ing hot and cold water, and^since water of 

• t Lrature'iYo°rTs%e^ningleis i/any situations "children know. Such pupi .s 
failed S ask themsel^fs if tbe answers they gave were -reasonable in terms of the 
world they know. ^ - . • ' ^. ^ , 

" Pupil performance in the earth/space science area causes concern. Geology 
items (Xll (see below). X21, Y25. and Z14) were particularly poorly ^nswere^, and 
The'answers to Item Xll Indicate a real "-^to stress cycle concepts . ^^^-^^^^^ 
for Z03 (the astronomy related item , Items X19, Y26, Y33, and ^Ui. were .answerea 
reasonab y wel 1 . Planetary astronomy is a topi-c about which many intermediate 
PUP rs ge^ exc ted. and in the last few years it has received much publ^cty as a 
[esM of space prpbes. It 1s likel/ that many teachers use^ science-related 
current events in ttieir instruction. 



Xll The "WlSr -that flows into ^he ocean as rivers 

' * all comes from town city sewage 'disposal plants. . _2_ ' 

all comes from lakes at the heads ^of the rivers. . . . ■J2_- 

reaciies the river by many paths through the air, 
/ Qver the tand surface, or underground _i2^ 

was lifted from underground caverns to the surface 

of the earth by-^gravity — L. 

I don't know 1 — 



* correct response 



• 1^ 



4. 3. -2 Appl/cation^ of Science (Technol ogy) ' and of the Nature of Science 

This objective combines' two * sub-dbjecti ves which both relate to the^ inter- 
action of .sciejice and society, a theme which has become iiTiportant in science 
education irvrebent years. The ways in which science affects society are indeed'' 
complex, but knowing some practical effects of science .is ;the siir^plest level of 
. understanding. SSu items were used to assess this area of knowledge. Two itens 
asked for knowledge of^ publ ic heal th measures, two asked ^ for knowledge about 
everyday uses of sciefice, and two related to pollution, a theme of much ctrrrent 

concern, ' * ^ . ' 

♦ < * 

• The other sub-objectj ve related to facets of the scientific enterprise 
^itself. Four items were developed aboift the nature of scientific knowledge and 
'two about the appropriate scientific behavior in a situation. 

Table 4.9 presents the provincial results and Panel ratings for this objec- 

* tiye, separated into the two sub-objectives. The Interpretation Panel rating for 
the objective was "Marginal", and the' item ratings indicated that the Panel 
judged pupil achievement to be poor in both apeas. The Panel stressed' the need 
for more teaching of the applications of science, and .felt that, in teaching 
concepts, teachers often fail to shpw how these concepts are applied in day-to- . 
day life outside of school. 

Item X08 illustrates some interesting features. It is unl/ikely that 
flouridation -has appeared as a*formal topic in the science program for many 
pupils. ,It may have appeared incidentally when teeth were being discussed. y 
However^ nearly two-thirds of the pupils have knowledge about it. Probably, this 
knowledge has been obtained from their own e?cperiencp or from the media. 



X08 Which ONE of the following substances is added to drinking-water 
to help prevent tooth decay? • , ^, 

Fluoride , 67* 

Chlor^e . .> . ^ • . . 15_ 

Calcium 8_ 

* -Iodide 9 

\ ~ 

* 

I don't know . ; - 1_ 

correct response 
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Table 4.9- Provincial -Results for the Grade 8 Objective Applications 
_of Science (Teehnologv) and the Nature of Science 



I-teni No. 



Description 



Percent 
Correct 



Panel 
Rating 



2;?.03 (X22) 
2.2.05 (Y16) 
2:2.07 (Y35) 
2.2.10 (HJ) 
2.2ai 1^28) 



Appli"cat1o.n^.of, Science (Technology) \^ ^ 
'2,2.01 (XG8) Knows some public health measures 

Knows some wastes not Modegradable 
Knows factors causing water pollution 
Knows public health measures 
Knows princi^Dles of thermal insulation 
Knows sources of 'useful products 
Mean Percent Correct 
The Nature of Science 

2.2»02 (X12)/ Distinguishes between observations and 
^ explanations - ^ 

(X30) Know? nature of s^cientific lawsv^ 

2.2IO6 (X31) Knows scientific knowledge is cumulative 

2.2.03 (Y36) - Knows scientists' seek to explain anomalies 

' 2.2.09 (207) Knows scieritific knowledge is incbmplete 

" 2.2.12 (Z39) • Knows results should be reported accurately 

Mean Percent Correct • ^ 

Mean Percent Correct on Objective 
- . Overall ^(ating 



65 • 

54 

42 

6'4 
' 47 

49 ■ 
53.5 



52 • 

34 
66 

•41 ' ' 
41 
-44 

46. 3_ 

49.8 t 
Marginal 



M 
M 

W 
S 
S 
M 



M 

M, 

S 

M 

M 

M 
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The other public health item regarding the decl,ine of polio (Y35) was also 
correctly answered by nearly' two-thirds of the children. Despite current 
concerns,, the two items on, pollution (X22, Y16) were poorly answered. Con- 
sidering the importance of wheat to Canada's history and economy, the'failure of 
more than half of the pupils to know that flour comes from seeds underlines the 
Panel's concern about failure to teach applications. 

Assessment item results on the nature of science seem to indicate that 
teachers are giving little priority to instruction in this area. 'Formal lessons 
about the nature* of science are probably not appropriate in elementary school, 
but day-by-day opportunities arise in* the context of teaching where incidental 
instruction can, and should, occur. The only item th^it was 'at all well-answered 
(Y31) related to the .cumulative nature of science. Only half of the pupils could 
distinguish a theorgftcal statement from a set of observational ^stat?ments {X12), 
only ooe-tfhird k'newiVhat a scientific law" is (X30), andl at least one-fourth^ 
believed that there are ex^eeptions to scientific laws (Y>36),' NearVy 60% of the 
pupils seemed to think that there are areas of science jwhich are conpletely 
understood (Z07), Item 239 asked pupils how they' should behave in a situation 
where their observations do not fit the printed information available td them. 

'The incorrect res'ponses indicate the faith' children have in the printed word. 
Fifteen percent of the pupils were prepared to repor't data contrary to their own 
'findings, and 30% were prepared to report that they had made an error and would, 
follow the reasonable course of redoing the^experiment. Interpretation Panel' 
menbers<>' comments on ,the quality of the* item* ranged from "very poor" to "very 

\good'^ , ' ^ ' . . 

4.3.3 Safety Procedures 

All groups concerned felt that krtD'wledge on the ^area of safety was a high 
priority. Inte^pr&taii Qn^ Panel members had high levels of expectation for 
pupils, ' and' m^ny rated the desired level of knowledge^'at 100%, One member's 
comment was, "standards in this area must be very hi^h ^nd constantly reviewed." 
Readers of this jetton are reminded that the Grade -8 Assessment dealt only with 
knowledge pupils might be expected to have at the endof Grade 7 and that, by the 
time the^ instruments were written, pupils should have- had additional Grade 8 
safety 'instrDction. Twelve "items were a^ked about safet^ procedures. Con-- 
sidering the scope. of content available," the sampling of safety knowledge was 
fnore complete than the sampling of achievement in any other area. Five of the 
items were alsd used at the the Grade 4 Jevel, and three were used at the Gracle 
12 level. The comparative performances on these overlap items are shown in 
Tables 4.17 and 5.25. The Interpretation Pan^l rated only five items bs "Satis- 
factory", .and gave the whole objective a "Weak" rating. Tabfe 4.10 sunmarizes 
the provincial data^and the Panel ratings. 



V 

Table 4.10: Provincial Results for the Grade's Objective Safety Procedures 

Percent Panel 

Item No.. ■ ■ • Description ' ' Correct _ Rating 



2. 3,01 (X03) 


I\nOWS prOCGQU l.co I UNCI! y 1 a JO 


77 


S- 


» 

2.3.02 {X18) 


Knows now to test ouourb 


58 




r\ f\ ^ /\/00\ 

2.3.0S^ {X28) 


nOOWS now to tcb t iiut i^ci^Qi L> 


• 51 


M 


3 


f 

Vnnni^ nrnrpHii rP^ if dc1d> SDI dShed 


78 


M 


2. 3.05 (YO/) 


1/ r\rn.ic rt r^i^roH 1 1 roc in rPI CP OT Tire 

* 


83 . 


M 


2:.3.06 (YIO) 


Knows aCtlOn in natcn uuuo\ o i i*uu^* 


35 


• w 


2.3.07 (YH) 


Knows to wash after procedures 


72 


S 


2.3.08 (Y20) 


Knows procedures if acid* splashed. 


84 




"2.3.09 (ZOl) 


Knows not to taste unknowns 




. s 


2.3?^10 ,(Z13) 


Knows hazard pf l.ye or drano 






2.3.11 (Z27) 


Knows animal hazards 


79 


- s 


-2,3,12 (Z34) 


Knows procedures in heating test tube 

Mean Percent Correct 
Overall Rating 


34 " 

65.6 
Weak 


w 



It is encouraging- to note in Table'4.17 that there is substantial improve- 
ment between Grade 4 and. Grade 8 on the items dealing with clothing on fire {Z13) 
rd% f ha^ards^ T^e or drana. -although th^ Grade d Pa«el stiJl Je U t e kjow- 
ledae of pupils was inadequate. Jhe knowledge that fires can be extinguished by 

: ?he?[nrm^^^^^^^^ '''' '''^'iH.^Z 

schools and pupils were instructed in their use^. "ep^^ Xp3 and X28, on broken 
glass and testing objects for temperature, are discu.ssed..in Section 3.3.3. 

. ' The two items'Which dealt 'with'heating liquids, one^in a flask (YIO) and the 
other in a test tube {Z34). indicated poor understanding of proper laboratory 
pr e dure and poor understanding,- of the explosive power of stea",. The two 
Similar items which deaU with acid splashes indicated that about 80% of the 
tu^iis knel%e ap^^^^^^^^ action to take, but the need t^. flood affected parts 



with* water is sych an importajit action that aTl children , should know what to do, 
even though few pupils will work independently, with acids'until junior secondary 
schoo-l. ' \ * I ... 

4.3.4 Summary and Recommendations * . ' , 

The Interpretation Panel did no^ rate this domain because they felt that 
such a rating would obscure the differences which existed among the performances 
on the objectives. Even within the knowledge of science concepts objective 'which 
it rated as "SatisYactory", the Panel felt there ' was great variety of 
, performance ^ but mdp no recommendations regarding this, objective. 

The Contract Team concurs with the Interpretation Panel's recommendations 

^ in thei r *teachi.ng of concepts, teachers stress the" everyday 
appltcat\oas of scientific knowledge- 

• elementary ^schooT teachers g^ive greater str6s3 to knowledge of 

Safety procedures ^ - 

knowledge of safdty^ procedures . be stressed in the training, of 
teachers ' ... 

This last reco/nmendation results from an anal>(sis of the teacher question-^ 
naire data reported In Chapter 5. 

'"The Contract Team further recommends that: 



that: 



• . elementary 'and junior secontlary scienfe' teachers give greater 
emphasis^ to earth science concepts In their teaching 

^ teachers use the incidental opportunities which -arise in the 
teaching of science concepts and processes to 'explicitly teach 
• puptls about the nature of science,^ e.g. the primary .distinction 
between observation and inference or the need to report data 
honestly' . ' . ' 



4,4 Domain 3>-^Higher level Thinking ' . * 

For the purposes of this Assessment?, Domain STconsisted of two oboectives. 
Apply Biological Physical and Earth/Splce Science Concepts , part of Goal C in 
the Elementary Science Curriculum Guide, Grades (1981), was the first 'Objec- 
tive^ The Second objective was those aspects* of Goal D which are afnenable. to 
objective testing. Goal D states "the Elementary School Science Program should 
develop in students creatiye, rational and^crit'ical thinking" (page 9), Because 
of the Assessment, format no attempt was made to assess creative thinking. By 
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the end of the' intermediate grades, pupils were expected to haVe a fund of 
scientific knowledge which, they could apply and to^ have had critical and rational 
thinking experiences. Twenty-two percent of the assessment' items (27 item^) were 
used for measurement in this domain, suitable questions' for pupils at the 

Grade 8 level were found in the literature of science testingt. Most of the 
examples relevant to this domain were for senior secondary or older students'. 
Almost all of J:he items* used had to be constructed for this Assessment. 

./4.4#1 Apply Biological , Physical and Earth/Space. Science Concepts 

Application involves using the knowledge one possesses in a' new situation. 
Two difficulties arise when one seeks to evaluate application. They are: 

• pupils may not have the requisite knowledge 

• the situation- may not be'new to the pupils*, 'as they may have 
encountered the particular application previously, and so answer 
the que'stion on* the tjasis of knowledge 

ThuSf correct answers may be given either because pupils correctly apply 
knowledge or because they i*ecall the correct answer; and incorrect answers may 
resuTt from faulty application of knowledge or from failure to possess the requi- 
site knowledge. An attempt was made to provide true application items for the 
majority of pupils, but it did not always se^m , to ha^ succeeded. Item X'40 
illustrates some of the points di3ci>ssed. In orcjer for this item to be truly an 
application item, pupils would have to know*what>an amphibian is and the typical 
life-cycle of an amphibian, but not previously know that salamanders were 
amphibi^ans. It would also help to know what reptiles are .and their typical life- 
cycle. If pupils know the life-cycle of^ salamanders, the question becomes a 
knowledge level item. Incorrect responses to this item are probably, more 
indicative of the lack of the, requi site knowl^ge of the amphibian and reptile' 
classes and thetr life-cycles than of failure to apply knowledge* ^ 



X40 A lizard is a reptile and a salamander is an amphibian, 
the fol 1 owing i s true: 


Which" of , 






Lizard eggs hatch into toiipol e-1 i ke creatures. • . . 




Salamander eggs hatch into small salamanders . . . . 




' Salamander eggs hatch into tadpole-like creatures, . 


. 32* 




. 22 


* correct response ^ 
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; Another interesting example is Item X25, the most poorly answered item for 
this objeptive. There might seem to ^e two relevant scientific principles here- 



."the spe^ of light is greater 
propagatesV only if there is a 
pupils responded on the basis 
exists* in which the* sound could 
ciple or principles to consider 
problem is an important skill 
studied. ^ 



than the speed of sound in a medium" and "sound 
medium".' Responses show that nearly half ^the- 
of the^ first, M'gnoring the fact that no medium 
be propagated. .The choice of the relevant prin- 
in explaining a scientific situation or solving' a 
which requires experience and has been little 



X25 Suppose that some clear night the moon exploded. Which ONE of the 
folTow^ing would happen? 

We could see th^xplosion and hear a terrific noise 
/ at the same time. . . . ' o 



We could see the explosion, but hear no sound? . . . 
Jhe sound would reach us before we saw the explosion. 
We could hear the sound after we saw the explosion. 
I don 't know. . 



2P 



12 
45 



* correct response 



/ "J 
Table 4.11 presents the provincial results and Panel ratings for the objec- 
tive of applying knowledge. The Interpretation -Panel rate* pupil performance on 
this ot^jective as "Satisfactory". -The Panel felt t^t some diagrams ' were 
unclear, arTd considered that the latitude which exists in the curriculum allows 
teachers to omit the study of sotne of the areas measured from their programs. 

The large difference in correct responses to the two .food chain items (Y.03 
Z09) may be partly due to the familiarity of the first situation (cougar wolf' 
and deer) and the unfami 1 iarity of the ^econd (krill, seals, and polar bears)' 
i?ut It -IS more -likely t-o be due to the difficulty of predicting a second-order 
change rather than a first-order change. The performance on the electric 
circuits Items may indicate, as some Panel, members pointed out-, that although 
units on electric circuits appear in all 'three alternative programs, few teachers 
are teaching hands-on electricity units in elementary school. Item' Y09 'is 
interesting,- more in the reactions it prodtfced in Panel members than for the 
pupil results. It produced the sharpest di.vTsion between those who thought it a 
good Item and those who^thought it poor. ' Pupils' failure to answer this item 
well may Result from poor reading comprehension, from ignorance that the sun 
rises in the east and sqts. in the west, or from inability to mentally orient 
themselves and. to use directions. The need to use a complex of skills is usual 
in higher-order thinking situations. 
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Table 4»11: Provincial Results for the Grade 8 Objective Apply Biological, 
' ^Physical and Earth/Space Science Conceptes 



Item No, 


Descrigtion * ^ 


Percent 
Correct 


Panel 
Rating , 


Apply Biological Science Concepts 

3.1.01(X02) Correlates body structure to behavior 


72 


VS 


3.L05(X40) 


Applies Icnowledge of class characteristics 
to a speci'es ' 


30 


M 


3.1-06(Y03) 


Predi'Cts the effects of changes in food .chain 


70 


V6 • 


3.L08(Y12) 


Correlated body structure-to behavior 


46. 


S 


3.U12{Z09) 


Predicts effects of changes in r food chain 


37 




3.l!l5(Z29) 


Places organ in appropriate body system 

Mean percent correct - Apply Biology Concepts 


77 

55.3 ■ 


VS 
• 


Apply Physical Science Concepts » 

3.1*03(X25) Applies knowledge of sound transmission 


25 


m' 


3.1.04{X33) 


Applies concept of thermal expansion 


64 


s 


3.r-09(Y32) 


Applies straight line propagation of light 




s 


3.iaO(Y37) 


• Applies knowledge of energy forms 


47 


s 


3.L13(Z24) 


, Applies knowledge of circuits to predict 


49 


s 


3.1.14(Z25) 


Applies knowledge of circuits to predict 


32 

♦ 


M 


Mean Percent Correct - Apply Physical Science Concepts 


46.3 




Apply Earth/Space Science Concepts 

3.1.02(X13) Applies knowledge of solar system relationships 34 
3.L07(Y09) '^^'^'''^^^Rj i es knowledge of solar system relationships 29 


i 

M 


3.1.11(Z09) 


Applies knowledge of properties of air 


70 

\ 


VS 


Mean P'ercent Correct - Apply Earth/Space Science Concept 


s 44.3 





,Mean Percjent Correct for Objective ' 49.7 
Overall Rating Satisfactory 



\ 
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^•^•2 Use Rational and Critical Thinking " 

guidelines m constructing items for this obiective In Vnrt^inn fhJ cW- t 
regarding rational and critical thinking in the ^'^'pl J^S ^ sse t^a? 

of the new curriculum guide were examined for guidance No items rplafTnn tn 

rational thinking survived the item selection process relating to 

.K^ l^^^^ 4.12 presents the provincial results and the Panel ratings for thi. 

gnj^icarfhJ^U^^rr^?;^..^-"-^ ^r^^^ i^^l^i^^Jl- 

t.i 

necessitated sonewhat longer items for this sectidn of the instrument than else 
where creating some concern on the part of the Interpretation Panel Item Z 12 
ijlu5t,rates this point. Its purpose was to assess pupils" abllit; to^udge 
whether or not a tonclusion was warranted by evidence presented/ A hLh it had 
an^;r%fcor?S;/""J^^ '' ''' ''''' pup^ s^^e'^Ji??^ 

Iten X32 -was somewhat) similar. In this item, the most freauentlv rhn-^on 

^"r^LTr n°'aVrJ^]rr"'^ ' fallacy-having det\r':^^'ed'Sr f/acttrl 

present in all positive cases, one attributes causality to this factor without 
determining its presence or absence, in negative cases. I "'^'^^"^ 

The items requiring -the use of. induction (X20) ana- deduction (ni) 
S?. 'ipvpi'\"'V' "° T ''''''' have hadWormal logical .t^^^^^^^^ 

Jogical /rr^^rsr '° '''' '''' '''''' hel p 'pupi 1 s ; r^cjg^ize 

v.«' J^?"'^ dealt with the use of ' information in presenting^rguments Item 

, y38 asked for recognition of an underlying assumption and Items Yl9 aT o8 asked ' 
for recognition of facts which support, deny or have no bearing on a stat^mlt 
d?scV?:iJStingt ^^"^^^"^ or.com.unicating^nfo?m:t1o?i:^i 

c ■ . • ^ ' • 

Two Items dealt with mathematical relationships. In- X27 pupils were 
jexpected to recognize that Merpury is about one-third the diamete;^ of Earth and 
to visually p-,c out the appropriate cirtle. The most frequent wrong answ r he e 
was the second best choice. Item 237 confirms previous studies that despite the 

If Jr.aZn'Tf" P^^P^^tion in elementary school mathemati^cs .' most p. l s ' 
of this age do not use proporti'onal reasoning well. i^upMi 
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Table 4.12: Provincial 'Results for the Grade 8 Objective Use Rational and . 

Critical Thinking 



Item No. 


Description ^ 


Percent 
Correct 


pane i 
Rati ng 


3.2.01(X2O) 


Uses inductive logic to forni conclus^^ion 




W 


3.2.02(X23) • 


Recogni2es> class inclusion situations 


48 . 


s 


3.2.03(X27) 


Uses -proportional reasoning 


59 


s 


3.2.04(X32) 


Selects reason why an inferenc^ is unwarranted 


51 


s 


3.2.05(Y17) 


Uses deductive logic correctly 


37 


w 


3;2..06(Y19) 


Selects data which support, deny or have no 
bearing oh an assert i'on 




M 


3.2.07(Y21) 


Selects reasonable course ots^action fop 
practical problem' 


70 




3.2.08(Y38) 


Selects-assumptions which underlie a statement 


49 y 


.J 


3.2.09(Z08) 


Recognizes when data support an assertion 


56 


s 


6.Cmiij\LlC. ) 


tvaiuaues a conLiubion 






3.2.11(Z37) 


Uses proportional reasoning"' 


26 , 


M 


:i.2.12(Z38) 


* 

Selepts source of best data^ 

. Mean Percent Correct 
Overall Rating - ' • 


23 

45.9 '. 
Marginal 


w 



Item Z38 was designed to measure children's ability to select the best 
source of information about a relevant problem. The Interpretation Panel was 
concerned that 15%' of the pupils selected testimonials over scientific data/ The 
results of this item, including the "I don't know" response, are confirmatory of 
those in the Identify and Control Variables section leading one to conclude that 
many pupils,do not have clear ideas of scientific procedures* 




^•4.3 ■ Summary and Conclusions , " ' ^ 

Sa^isfa^\orv'''>^Vhi'V^"/TL ''.^ted pupil performance as "Marginally 
perfoJSce: * " " following as possible reasons for poor 

• /some achievement survey items need improvement, particularly 
improvement of diagrams and reduction in the reading level 
required ^ 



the latitude in the curriculum al 1 ows .pupi 1 s to have not studied 
some of the areas measured ' 



• some pupils may not have reached>p developmental level -assumed 
by some of the items . 

teaching strategies may be unsatisfactory 
The Interpretation Panel recommended that: 

•Sthe .range of choice in the core curriculum be' narrowed 

• teachers ensure that all pupils experience, the inquiry style of 
learning ^ 

4.5 ' Overall Results o\the Grade 8 Achieveme.nt^Foriii 

Table 4.13 summarizes the Interpretation Panel ratings for the Grade 8 
achievemen forms. The Panel felt that there was too much variabilitrin perfor- 

rat""as°" Onlvtn' ^Jh °' ''\'\''' ^^^^'^^ to give these dom/ins Sve^all 
ratings. 0|^ly two of the nine objectives 'were rated as "Very Satisfactory" and 
•four receiv^ less than "Satisfactory" ratings. ♦ ■ '^ractory , and 

rr-.Ho^i%^^? made the comment that, "taken as a whole, the, results of the 

Grade 8 test can be considered, to be ver; encouraging. ' Th'e evidence indicates 
that students enter secondary school iith wel 1 -devel oped skil s n basiJ 
76r'A?thn'n"h K f^^^^^^tbry level of understanding of . science concepts" page 
76). Although basic processes ( Classify . Communicate ) are still being very well- 
developed and knowledge ofyscience concepts is rated ."Satisfactory", the 1982 
nterpretation Panel expressed great concern over those areas of science 
instruction which they judged to be "Weak". These areas 'had tiot been' explored as 
• afe?v' rUdu'pf • J'T. concern related to the pupils' lack of knov? edge 
safety procedures and their inability to identify and suggest controls for 
variables in experimental procedures. controls ror 
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Table 4.13: Summ^ of /Domain and Objective Ratings for Grade 8 



Domain .or Objective 



Frequencies 
ST VS S M W 



Mean 
Percent 
Correct 



Domain, or 
Objective 
Bating 



1. Science Processes 
■ '. 1.1 Classify 

1.2 Communicate 

1,.3 Interpret Da^a 

1.4 Identify and 

Control Variables 

Process Domain 



2. Knowledge 

2.1 Science Concepts 



2 
2 
1 

0 
5 



2.2 Appl i cations (Technology)/ 
Nature of Science ' 

2.3 .Safety Procedures 
Knowledge Domain 



3. Higher Level Thinking 

3.1 Apply Science Concepts 

3.2 Use Rational and 
Critical Thinking 

Higher Level Thinking Domain 



,0 
0 
0 



3 2 11 

3 2 2^ 0 

2 j4 1 1 

1_2 1 2 

9 10 8 4 



,0 6 13 8 6 



0 3 8 1 
'0_5_^ 2 
6'21 21 9 



0 4 5 5 1 

0 2 4 3 3. 
0 6 9 8 4 



66.6 
66.3 
55.9 

45.2 
58.5 

53.1 



65.6 



55.1 



49.7 



45.9 



48.0 



VS. 
VS 
S 

_w 

No Overall 
rati ng 



M 

_W 

No Overall 
rati ng 



M 
M-S 



,4.6 Comparisons with the 1978 Assessment ^ 

Twenty-four achievement items which had -been ' used in tha 1978 Science 
Assessment were repeated unchanged , -even to the .order .of the distPacters, in the 
1982 Assessment. These items, known as^ change items, were used to compare pupil 
achievement in the two Assessments. Th°e only differences between , the Assessment 
with respect to these items was that in 1978 the pupils answered questions on a v 
response sheet, while in 1982 they answered directly on the achievement booklets. 
Tables 4.14 and 4.15 present the comparative results. 
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Table 4.14: Results on Grade 8 Science Processes Change items 

in 1978 and' 1982 ' 



1982 
Item No. 


1^78 

* ' , Percent 
Description , Correct 


Panel 
Rating 


— r^r) 

1982 
Percent 
Correct 

• 


-e 

P^el, 
Rating 


Percent 
Difference 
(1982-1978) 


Science Processes 

1.1.05(Y29) Recognizes and applies 

class rule ^ 68 


t . 

vs 


'65 


VS 


-3 


1.2.02{X36) 


Reads and ^interprets 
graph 67 


vs 


72 


• 

VS 


< 

■ +5 ^ 


1;2.03{X38) 


Interpr'ets picture 58 


s 


64 


s 




1.2.04(Y11) 


Recognizes correct 

graph ^ 73 • 


• vs 


: 77 


vs 


+4 


1.2.07(Z05) 


Interpolates fron graph 66 


s 


63 , 


s 


. -3 '"^ 


1.2.08(Z06) 


Extrapolates from graph 43^ 


s • 


43 




0 


1.4.04(Y04) 


Selects suitable 
hypotheses ^ 35 

Identifi'es manipulated 
variable 56 


5 


' 29 


w 


-6 


l,4.b5(Y05), 


c 


bb 


s • 


0 


1.4.06(Y06) 


Identifies responding ^ 
variable * 37 






s 




Mean Percent Correct 55.9 
Standard Error of the Mean " 0.1 




56.0 
0.3 ■ 




+0.3 



Table 4.14 shows that average perfornance on the Science Processes items has 
not significantly changed since 1978. The one substantial downward change (Y04) . 
is in the Identify and Control Variabiles objective. Substantial* upward shifts 
are evident iw the area of graphing. 

^ Average performance on the knowledge items is slightly better in 1982 than 
in 1978. ^Performance on two of the safety items has not' changed, but, because of 
the increasing need to streS^ safe procedures, the Interpretation Panel's stan- 
dards are different. Performance on the third safety item (734)" has shown 
improvement, although it is still weak. 

t 
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Table 4.15 : Results\6f Grade 8 Knowledge Change Hemsi in 1978 and 1982 



W82 
Item N'o. 



1978 



1982 



'Description 



Percent 
Difference 



Percent Panel . Percent, Panel 

Correct, Rating -'Correct Rating (1982'/l978) 



Know! edge , • . 

2.1.Q2(X10) ^ Knows temperature of ^ ^ 

« fixtures 47 

2.1'.05(X17) Knows speed is^distance/ 

time ' , 68 

2.1.08(X31) Knows Rhotosynthetic ^ 

process 42 

2.1.11(X37) Knov^s functions of . 

. plant parts 71 

2.r.l3(Y02) Knows magnats orient 

on eJrth v ' • ' ' 65 

2.1.18'(Y26) Knows cause of ye^r, 75 

2.1,19(Y28) Knows food constituents 41 

2.1.22(Y39) Knows motion of pendulum 46 

'2.1.23(Z03) Knows cause ot ^day^ and 

night ' ' - 43 

2.1.31{Z35) Knows pitch relates , to' 

size - 63 



2.1.32(Z36) Knows ^theory of natural 
selection 

2.1.33{Z40) • Knows earth exerts 
•gravitational force 

2.3.04(X39) Knows* procedures if 
acid splashed 

2.3.07{Y14) Knows to wash after 
procedures 

2.3.12(Z34) Knows procedures in 
heatinfl test tube 

MearT Percent Correct 
Standard Error of the Mean 



41 
50 



S 

S; 
M 

S 



M 
M 

VS 
S 

V W 



^2 . 

70 

44 

72 

68, 
78 . 
38 
43 - 

45 

65 

43 

^8 

78 

72 

34 ' 

« 

56.7' 
0.2 



VS 

/ 

s / 
VS " • 

■w - , 

J 

s • 

/ 

/ ^ 

VS 
'S 

. :s 

M 

♦ 

S I , 

w 



;-5 ' 

« , 

t2 

/ - 

+2 

. +1 

+3 
+3 
-3 
.-3 

+2 

+2 

+2 

+8 

+1 



still acceptable, and that areas identifiPfi in iqq5 ^ 
assessed as thoroughly in 1978! ^^^"titied an 1982 as weaknesses were not 

Assessments'. Performances of "Very Satisfactorv" «r "Jf r«^n"^^^^^ ^ ' 



^^Jable^4.^6: Distribution of -Ratings of Student Performance- in 1978 and 



1982 



Rating Categ^ory 



1978 

(based -on 92 items) 



» Percent of Items 



1982 



\ ^ " ■ ■ . 

Strong 


8 




* 4 


Very Satisfactory , 

c 


29 




18 


Satisfactory 


32 


w - 


33 


Marginal 


. '17 




•31 . ' 


Weak . . '» 


14 






4.Z Grade 4-Grade 8 Compani'sons • . 



r'the rfw" procedures. -Table pr^Us colpar^ti data 

ror these items. In all cases except one (XOl at Grade 8 nr y?i p^.h as 

cJ „H IS*- evident that both Interpretation Panels had hiah 

standards of acceptable performa/ice , and both expressed concer-hs n t 
encouraging to see substantial growth on most of th'es^^-LsTom Grade'4 tl 



^ 
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Table 4.17: Results on Cross-grade Items Grade 4 and Grade 8 



Grade 4 Grade 8 

Grade 4 Grade 8 Percent- Panel Percent ^Panel 

Number Number" Description Correct Rating Correct Rating 



1.2.08(Y18) 1.1.{)2(X24.) 


Deletes by stated 
attribute 


-r. 

i 


vs 


86 


ys 


l.2.15(Z17) l.l.O9(Z20) 


Recognizes and applies 
class ruje 'j 


I 


vs 


87 


ST 


1.2.17(Z26) 1.1.05(Y29) 


Recognizes and applies 
class rule 


41 




65 


VS 


1.3.16(Z31)1,.2.09(Z22) 


Selects best diagram of a 
description \ . 


58 


9 

M 


87' 


♦ ST 


*2.1.0.1(X02) 2.1.18(Y26) 


Knows cause of year 


63 


M 


78 / 


VS 


2.1.10(Y14) 2.1.11(X37) 


Knows fuTictions of plant 
parts* ^ 


51 


M 


72- 


vs 


2.3.01(X14) 2.3.10(Z13) 


Knows hazard of ly6 and 
drano** 


37 


> W 


57 


M 


« 

2.3,02(X20) 2.3.05(Y07) 


Knows procedures in case 
of fire * 


44 


w 


83, 


M 


2,3,04tYQl) 2.3.03(X28) 


Knows yhow to test hot 
metal/ , 


37° 


w 


51 


M 


2.3.05(Y21) 2.3.01(X03) 


Knows procedures for 
broken gla|s 


80 


s 


77 


S 


^'2.3.09(Z25) 2.3.11(Z27) 


Knows animal hazards 


70 


M 


79 


• S 


Meart Percent Correct 


• 


57.8 , 

r 




74.7 




\ ^ * ' Grade 8 item had one mor^ foil than Grade 4 item. 

Grade 8 ite^m was worded differently from Grade 4 


item. 










i 
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4-8 Achie^ment of Specific Pupil Sub-Group s'- 
^•8.1 Sex-Related Differences^'in Achievement 

icuy^ ui pnybicdi "SCience and earth/space science conrpntQ in u-inh^rf i 'i' 
ThinkHig, boys' scores exceede<l girls' scorfes by 9 7y in .n^iv 1." ^^9^'" ^^'l^ 
^^Smruse Rational and Critir.l VnV-n apply concepts and by 

./•^'^c''\^'^^i!^^''°" °^ ^^^"ds shown by the data' at all arade IpIpU nc 
c s s^pr'o^'e'^elau^^^ t^oin?- ^^^^^^^^^ oJtre^ti^^n fpn ! 

,Hfl^p:^?o?:le"l e5% & Of knowledgi-7^. 

.^^^f^-t'ves Of the knowledge^domaS: ihen ^"c^^e'ss^V "no" s a p'L^^o^o^ ' 
critical thinking item is dependent o>i a knowledge of science conceo? then th^^ 
higher achievement of boys- relative to airls incrp;,qpc ThTc* ^°""P^^» ^^^^ ^"e 

.ticularly illustrated in Objecti e 3.^ p ly concept^^ at is' onaT?" ' 
continues in Domain 3. particularly i^ s^o'lv^aScV p^lb^ell T^^^^^ . 

Chi-square analysis showed significant sex-related diffirpnrpc nn 

ot girls selected the correct response. .An suc^ items were examined for rl,,« 

w re fSSnd %::fti/'': '!'' ^",-^l"^<- *"erences. ' No cons?« nt p t 
were round. Sometvthes, girls outperformed boys on items with Innnpr po'^h In 

mi ht ha?P ^-"^olving a "health" component. A n lT of : 

m ght have favoured boys more-than girls because of a different backqround of 
out-of-schoo experiences. For example, there were large dfferences in favour 

''d4fi? . ^■"'^^^'"^ electricity and magnetism On the ot er ha J 

it IS drf/icult to see any reason why the boys' response was m.S% abo hS of 
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the girls* on the water mixing it-em (XIO) or 
' (YOl). 



better od the item on lungs 



Table 4.18: Sex-Belated Differences i.n Grade 8 Achievement 



Domain/Objective 



Mean^ Percent Pi fference 
Male Fem^^^e ^^|^e « Female 



Domain 1 - '^ctence Processes v ✓ 


59;0 


59.2^ 


-0.2 










Objectives ^ , * • * . 








1.1 Classify 


66.8 


68.0- 


-1.2 


1.2 Communicate 


68.5 ■ 


65.6 


+2.9* 


1.3 Interpret Data 


56.7 


56.3 . 


+0.4 


,1*4 Identify and Control Variables 


44.1 


46.7 


6* 


Domain 2 KnowledgeT 


. 57.4 


53.4 


+4.0 


Objectives ^ 


■ 






2*1 Science Concepts 


56.5 


50.' 3 


+6.2**" 


2.2 Applications/Nature of Science 


51.4 ' 


50.0 


\ +1.4 ' 


■?.3 .Safety 


65.8' 


65.1 


UO.7 


Domain. 3 - Higher Level Thinking- 


, . 50.7 

* 


45.9 


+4.8** 


Objectives 








, 3.1 , Apply Concepts 


- * 54.0 


45.3 


■ +8.7** 


3.2- Rat.ionaT and Critical Thinking 


- - 50.7^ 


45.9 


■■^ +4.8** 


Males, N = 1560; Females, N = 1481 








* p < .05 ' / 








** p <* .01 . 




.1 
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"^•^•2 Differences r elated to' Language' Backgrour^ .;' 



home. The analysis for domains is shown in Table 4 19 P,iniu\!hLJ 



jrable4J9: Language Spoken at- Home and Achievement-Grade 8 



Domain 
Domain 1 
Domain 2 
Domaia } 



^ English 
Science Processes ' ' ^9^3 

Kffowl edge— recall and understand. « 



V. 



Higher Level Thinki 



48.6 



Non-English 
, 55.1 
49.6 
44.3 



Di f feerence 
E - NE 

4.2* 

6.2** 

4.3^ 



English, N = 2874 - Non-Engl'ish*, N 



167 



* p < .05 
** p < .01 



■ ;pc£!^:7;;.^r.^J^,- 
t^,; /J ■ ^ ^ English. The picture is somewhat confounded bv the fart 
that there -is a continuous flow of immigrant children iato the school svstem 

ZLrr^ ""^"^^"l^ spea^ Eng ish at ome LTe 

immigrated from foreign countries sjnce the pupil was in Grade 4 ThiTlc nl! 

[Z'ti^ J't ' population. The disadvantage due to langu'age s 1 s 

the Science Processes • domain , particularly where quantitative' graphical and 

- 99 - 



ERIC 



pictorial materials are us.ed, and, therefore, one would assume this would also be 
true where hands-on activiti^are used. 



4,9 Pupil Attitudes/Intereits/Opinjons ^ ^ 

In an attempt to judge the attitudes and opinions of Grade 8 pupils toward 
various non-cogni ti.ve aspects of science, the following short scales wer*e placed 
at the beginning of . the achievement booklets as shown below, 

' \ • • ^ [ 

Form X Form Y ' Form Z 

• Interest in Science Topics • School Science . * • Specific Issues 

• Scientists ^ - • Science and Society Careers in Scienca 



Brief descriptions of the attitude/interest/opinion instruments are found in 
Section 2,3 and the actual questionnaires along with the^ provincial results are 
reprinted in Appendix F* The remainder of this chapter begins wit>i a discussion 
of the results of the, School Science scale and then interprets the results of the 
other instruments in an order that parallels the discussion of the Grades 10/12 
results contained in Chapter 5. Differences between the Grade 8 and Grades 10/12 
results are reserved for Chapter "S, 

4.9*1 Sc hool Science Scale 

' ' " ' ' ^ * 

One way to interpret attitude results is in terms of the proportion of 
pupils whose scores' are at or above the mid point of the scale (i.e. the propor- 
tion of pupils ^selacting positive responses). In the School Science scale, the 
percentile ^equivalent of score 30, which divides the ^scale into the negative and 
positive sections. Is 24, meaning that 24% of the pupils scored below 30 and 
therefore 76% scored at or above 36 or on the positive side of the scale. One 
can "conclude that, at the Grade 8 level, pupils' attitudes are very positive 
toward school science. , ' * 

4^9.1.1 SeX'Related Differences , ■ ^ * 

Although boys scored higher than girls 'on the School Science scale, anarh^sis 
shQwed that the mean scores were not significantly different. A chi-sq\iare 
analysis was performed on each item to investigate the relationship between sex 
and response category choices. The chi-square value^ for four items (1, 4, 5, 6) 
were statistically significant. Two items of interest are reprinted below with 
the responses expressed in terms of boys* and girls* percentages. 
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1. I LIKE TO STUDY SCIENCE IN SCHOOL 





Strongl]' 
Di sagree 


Disagree 


Can ' t 
Decide 


Agree 


strongly. 
Agree 


. ■* Total 


IBoy 


5 - . 


13 


15 


57 


10 


100 


Girl * 




1 18* 


. 21 


52 


7 


100 


Total' 


4 


15 . 


■ .18 


54 


9 


100 


Boy 
, Girl 


N = 522 
N = 481 


df = 4 Chi 


-square = 20.79 


p = .01 


A. 





dSS sli-J » ^^^^^ 



5. I WOULD LIKE TO STUDY MORE SCIENCE. 

. Di sagree 



Strongly 
Di sagree 



Can't 
Decide 



Agree 



Strongly 
Agree 



Boy 

Girl 

Total 



8 
6 
7 



24 

33, 

28 



26 
28 
27 



33 
26 
30 



7 
8 



^Boy N = 521 df = 4 ^Chi square = 15.43 p .= .004 



Total 

•100' 

100 

100 



Item 5 had the lowest mean score on the scale (2 Qfi^ hut if aic« h,v4 
high point bi-serial .correlation (.670). These factons suaae^f thp nn ' '^'^ 

: r.;..ipo. - ■ s£H5'S;r Li 

proportion of pupils respond in this way at the" arade eight level The oroooT 
response that moves the boys higher up the scale than the girls. 
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4.9.1.2 Attitudes. Toward School Science in Relationship to Various 



Reporting Categories 



A variety of univariate analysis of variance tests were conducted to deter- 
mine possible differences .in attitude toward school science. Among the incjepen- 
dent variables wer6 the following found in the Background Infornation section of 
Form Y: Gender, First Language Learned, Home Language Now, Science Courses 
.^Completed, and Method of Scheduling Science Courses. No statistically signifi- 
cant differences (p< .05) were found. However, statistical ly 'significant corre-'. 
lations (p< .01) were found between attitude toward school science '^and the 
following domains: Domain 1, r = .22; Domain 2,;r = .27; Domain 3, r = ,.17. The-' 
size of correlations increased as the number of items on the domain sub-tests 
increased. Although the correlations are small from a practical point of view, 
they are high compared with others found in the professional literature. 

4.,9.2 Attitudes Towards Scientists ^ 

The percentile equivalent of score 30, which divides^ the scale into^th,e 
'negative and positive sections, is 11-, meaning that 11. peVcent of the pupils 
scored below 30 aad, therefore, 89% scored at or above 30 or on the positive side 
' of the scale. One can conclude therefore that, at the grade 8 level, pupils' 
attitudes toward scientists are very positive. • ' 

4.9.2.1 Boy-Girl and Other Differences 

* t> — ■ ■ " " • - * 

An analysis of variance test did not reveal significant differences in the 
mean scores of boys and girls on the Scientists scale. However, the twQ follow- 
ing items did 'show interes-ting sex-related differences, 

5. SCHNTISTS ARE PROBABLY RIGHT WHEN THEY SAY THAT THE PLANETS DO NOT DETERMINE 
SUCCESS AND FAILURE IN OUR DAILY LIVES 

» 

strongly ' Can't ' Strongly Total 

. Disagree Disagree ' Decide Agree Agree 



Boy ■ 5 


15 


27 


-38 


15 


100 


Girl ' 3. 


17 


40 


34 


6 ' 


' 100 


Total ' 4 


16 


34 


36 . 


10 


100 ' 


Boy N ='514 df = 4, 
Girl N = 505 


Chi square = 


33.35, 


p < .01. 


•i 
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Girls tended to be undecided about the statement while a larger oercentaae nf 
i?^.ho^°n%^^^ ?'°'"9^^ ^Sree" option. Forty-seven percent o7 the boys and 
of the girls did not indicate agreement wi.th "the statement It should i nf 
concern to all teachers that many pupils appeaf^ to take astrolW ertus^ 



of th'e^uTtud'in?^ 'Ze!tTe'\cTelu^^^^^ representative 
supported by the relat^v^^fy Vow ifert^l^i Je^^ia? c^c^^n^^^^ T 



i 

4*9.3 Attitudes Toward Science and Society 



'^nH J*^? Pe^""tile equivalent of score 36, which divides the scale into negative 
here^o^e 8^rsTn!d^%''' meaning that 17% of the pupils scored below 
tnerefore, 83% scored at or above 36 or on the positive side of the scalP Zl 
can. .conclude, that, ^t_ the grade 8 level, pupils' attitudes toward the nlacenf 
science in society are very ^'tive. auuicuues towara the place_ of 

■ ^ 4.9.3.1 Sex-Related and Other Differenc es 

An analysis of variance test did not reveal any differences in the mean 
scores of bpys and girls on the Science and Soc iety scale However the fnnnw 
ing. two'items did show interesti ng sex-related diffe rences. ^he -follow- 

^" muir^ INVENTIONS AND Dl'SCOVERIES HAVE- DONE MORE GOOD THAN . HARM FOR 





Strongly 
Disagree 


Di sagree 


Can't ' 
Decide 


Agree 


Strongly 
Agree 


Total 


^y 
'Girl 
Total 


5 

■ 3 
- 4 


12. 
7 

. 10 


19 
19 


41 

50 ■ 
--■45 " ^ 


■ 23 
, 21 

- -22 vi./—-;. 


100 
100 



Boy N = 517 ■ df = 4, Chi square = 15.35 p < .01 - ' 

uiri N = 479 ■ ^ - ^ - 

* 

fi rctoT^i^'V"" °^ "^^^ ''^'^'^ ^° ^^^"^ 6 above with that related to Item 
6, (see below) a similar type of item from the Scientist s scale uqqests that 
L k n'd' hrour he''.p^nf ^^^^^ V- -^P.^^-.^^e for any harm t hat has been do n^ 
mankind through the use of scientific inventions and discoveries. 
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6. SCIENTISTS HAVE DONE MORE HARM THAN GOOD IN THIS WORLD 



» 


Sjtrongly 
Disagree 


Di sagree 


' Can't 
Decide 


Agree - 


Strongly 
Agree 


Total 


Boy 


^ 37 


35 


14 


9 


5 


100 


Girl 


37 


• 44 


13 , 


4 

• 


2 


100 


Total 


37 


40 


13 


6 , 


4 


100 ' 


Boy N = 
Girl N 


516 df = 4, 
= 506 


Chi-square 


= 19.52, p < 


.06. 






4. 


9.4 Attitude? Toward Careers in Science 









TWirteen items were included in the Careers in Science scTl'g't However, only 
ten items were used in "developing the scale statistics. Three items (2, 8, and 
13), each referring to either a boy or a girl, were included to measure^ boy-girl 
differences related to scientific careers. The Hbyt -rnternal -consistency 
reliability for the scale (.91) was the highest of all of the Grade 8 affective 
instruments. However, as shown in fable 2.9, the mean score was the lowest, , 

'The pe,rcentile equivalent of score 30, which divides the scale into negative 
and p|sitive sections, is 48, meaning that 48% of the pupils scored below 30 and,' 
therefore, 52% scored at or above 30 or on the positive side of the. scale. One 
can conclude that pupils in Grade 8 have a relatively low interest in pursuing 
scientific careers. 

r 4.9.4.1 Sex-Related and Other Differences 

An analysis of variance rpvealed no significant differences in the relative- 
ly low mean scores oTTtyoys and qirliLj)_n the Career^s in Science scale. 

Item 11 is illustrative of results indicating Vow student interest in a 
scientific career. . One- might conclude that the 22% in the '^Can^t Decide" column 
is due to the level of vocational maturity of Grade 8 pupils but,. as will be 
shown in the following chapter, approximately the same- pi^oportions of pupils 
chose the option at both the Grade 10 and Grade 12 levels. ^ 
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11. I WOULD BE SATISFIED TO SPEND MY LIFE AS A SCIENTIST 



4 





Strongly 
Disagree 


Di sagree 


Can't ' 
Deci de 


• .Agree 


Strongly 
Agree 


Total 


Total 
Group 


14 - 


■44 


22 


16 


4 ' 


100 


N = 


1027 ' 













As was Wioned earlier, three items were included in the questionnaire in 
order to measure sex-related differences in relation to boys' and girls' opinions 

Because TlT^fT'c '1 '''''''' ^"^^^ing in'"a scientific r ? 
S i/.h H fo^G^ade 8 are very consistent with those of Grades 10 and 
Grade 12, the discussion of the results is reserved for Section 5.9.4 in Chapter 

4.9.5' Intere'st in Science Topics - 

nLic^'I'n? British Columbia science curriculum guide emphasizes developing 
pup s interests in science, statements were constructed to survey Grade 8 
pupils -interests. Three topics in each of the four science content areas were 
i/iterspersed throxighout the questionnaire. The British Columbia results are 
rpc^T^ ;n Appe^ldix F. Table 4.19 based on sample data, shows ^Te-female 
.responses to the various topics. ) . «cii.aie 

The results from the very short -list of science topits show that' there are 

?nTtU'nVh''^'''' '^'''^'"^ ^^^^^ that interests vary greatly 

in strength across topics. Teachers are encouraged to survey their pupils' 

:o~ng ^^fpre^cts.'"^^ ''''''' ^^^-"9 poteStfally 
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* Table 4.19: Grade 8, Interest in Science Topics, Sex-Related Differences 



Response Categories 



Science/Topic Gender 


Not Interested 


Somewhat 
Interested ; 


very ■ 
Interested 


Biol ogy 

1. Different diseases M 
people have F 


. 32 
11 


. ■ 58,. 
65 


- It) I 
2%. 

} : 


u ( 

R How to dissect M v 
animals F 


27 
36 


35 
34 


30 , - 


Q . Control of olant- M 
destroying insects F 


59 
47 


• 35 
43 


6 ' 
10 


2. Electric power M 
production F 


25 

59 


54 
36 


21 

5 ^ 


A 

D« now suunu LUiiico v\ 
from tapes F 


19 
24 


47 - 
48 


34 
28 


T.O. Chemicals in food M 


057 

17 

< 


"■^ .J 
55 ■ 


28 


r+ h /Qn;»r o 
tu r 1 11/ OpdLc 

3. Solar energy M 


14 

29 


53 - 
60 ■ 


33 

. u ■ 


7. Why volcanoes erupt M . 


25 
18 


55 
60 


20 
22 


11. Planets ^ M 

G r 

r <i 


* 18 

24 


£ 46 
^ 49 


36 
27 


•Technology 

a Hnw nat^pr cans ^nd M 
bottles are F' 
recycled 

8. < How ropkets work . M 


64 
51 

\ 

16 

56 


-, - 3L ; ' 
/4.2 '' 

41 
35 


5 
7 

43 
9 


12. How to work M 
computers F 


8 

14 


21 
38 


, 71 
48 


Male H = 516 




Female N = 


508 
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CHAPTER. 5 
GRADE 12 RESULT^* 



Hugh Taylor and Robert M. Hunt 



This chapter reports and interprets the achievement and affective results of 

pupils nn Grades 10' and 12. Discussions of the development and the organization 

of the measuring instruments are contained in Chapter 2 and all the assessment 

survey items are reproduced in Appendix G. '• a^-bebbnient 



r„f. O^P^^^^icular interest and ; Importance are the ratings of the Provincial 
Interpretation Panels for the drade 12 results an the various objectives and 

^domains that were considered priorities in the up'date'd Junior 'Secondary Science 
fZn^'V"''-^H^^' (1982) These ratings provide current baseline data and y 
important judgements as to the status of , science achievement of pupils who were 

■enrolled in their last year of public education. Panel members used the follow- 
ing s,cale in their ratings: 

strong ST 

^Very Satisfactory VS 

Satisfactory S " * a 

Marginal - 

Weak \\^ 

Ratings an"a interpretions wil'l be presented fn Sections %,r-^'A. Section 
5.5 includes Qthe^ interpretations of the achievement data such as sex-related 
differences Grbde 10 and. 12 differences, and language differences. Section 5.6 
concludes the chapter with a presentation *of the affective results which were 
obtained through the use of six sets of items, 

^.♦1 Description of the Pupils Who Wrote the Assessment Instruments 

■ The numbers of pupils at the Grade 10 and 12 levels that responded to the 
two forms of the assessment instruments are shown -in Table 5.1. 

The Gna^e 12 total represents approve imately 80% of the Grade 12 enrollment 
or the scHools that participated in the asses,sment calculated on the basis of 
their enrollment as of September 1981.- %..Grade 10 total is a stratified random 
sample of the population. The Grade 12' total Is approximately 61% of the 
provincial pupil population. Appendix G contains data that 'describe the two 
groups in further detail. The following sections" (12-5.4) Interpret objectives 
and domain results based on the data obtained from the 22 110 Grade 12 'pupils 
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Table 5.1: Numbers of Gfade 10 and 12 Students WhoXParticipated 
in the Science Assessment by' Achievement Surve>, Forms 



Grade 



Booklet X 



10 
12 




Booklet Y 



Tot0l 



1004 



ir 047 . 



1990 
22 110 



5.2 Domain l—Scien ce Proces$)Ss 
5.2.1 



tion 




Ten items were chosen t<| assess tKKmjpils' skills at interpreting informa- 
from g.baphs and tables. Mideal ly, stud^s Vearn such skills from experimen- 
• tal situations in which theylobserve or measure changes and then generate inter- 
pretations or conclusions. SSnce the assessment 'format precluded the possibility 
of such activities, data had' to be presented in accepted standard forms used in 
science--^,faphs or tablfes. i 



h'ncial results for the! items of this objective. The 
we results as "Marginal'*. Althou-gh it can be assumed 
hours gathering data from experiments, it appear^ 
more practice in the actual interpretation of their 
results in graphic form. An increase in teaching 
gh graph and table analysis also appears warranted. 



Tabldj:,5.2 shows the pr^ 
Interpretation Panel rated 
that manyfl pupils spend m\ 
that theylj. Still need to ha^ 
observatijbrts, and in statii 
interpret'a'.tion of data thrc 

Iteifi^' X'04 and X05 illustrate Some of the difficulties encountered by the 
pupils, 'j! Most data interlfetation requires complex thinking, So that success 
should vcfr?y. inversely withpthe nupiber of .variables used in a question. Amajori- 
ty Of pu|.ils were therefole able to find the correct solution to Item Xfti^, where 
"mouth" ijntersected with fpH of 6.2", but the same cannot be* said for Item X05. 
In the Jitter case, the 'Iweak" rating perhaps can be explained by the Produc- 
tion of f two other vari al|l'es--the order in which parts Of the digestive tract 
occur and location of ttte activities of maltase and lactase.' Another factor 
which my have made thi -Vtem difficult was the use of unfamiliar words or 

■■ "I don't know", suggesting that this 



may 

symbols}! 35% of the pifflils responded 
question-was very difficult indeed. 
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Table 5 


• 

.2: Provincial Results for the Grade 12 Objecti 


ve Int^pret Data 


Item No. 


Descriotion . ^^^^ 


Kercent 
Correct 


Pane'l 
Rati ng ' 


1.1.1 {X04) 


Identify conclusion from the data 






1.1.2 {X05} 


Identi fy x:onclusion from thp Hata 


22 


W 


111.3 (X14). 

* 


Identify conclusion from the data 




M 


' 1.1.4 (X15) 


Mentify^ trends from tables or graphs of 
data • 


IT 




1.1.5 (Y05) 

• 


Given a hypothesis and a s6t of data 
decide iT data confirm or deny the 
hypothesis 1 


40 


-M 


1.1.6 . (Y06) 

> 


Use average values when appropriate 


31 


M 


1.1.7 (Y08) 


Recognize the best conclusion that may 
be drawn -from the data 


56 


M 


1.1.8 (Yll) 


Evaluate evidence for a reasonable' 
concl usion • = ) 


80 


VS 


1.1.9 (Y22) 


Identify conclusion from the data 


44 


M 


1.1.10, (Y23) 


^ Identifiy^x conclusion from the'data 

Mean Percent' Correct 
Overall Rating 


59. 

'53.0 

Marginal 


S 



5,2.2 Identify and Control Variables 

i^nni^""^! 12 Wi Is Should ,be knowledgeable^ about the scientific method and its 
importance m scientific experimentation.- Expectations were therefore^ high that 
the process -Identify and Control VariablP. .-nd its relationship to experimental 
design would be familiar and well handled on the achievement forms. ^^P^^""^"^^' 

Table 5.3 reports the results and Panel ratings for the 12 items of thP 
objective.- Although the Panel gave this objective an overall rating of "Satis- 
ractory , note that five of the 12 items were rated as "Marginal" or "Weak" ' 
while only, one item was rated ."Strong". The Contract Team joins the Interpreta- 
tion Panel in recommending that teachers give their students more practTce in 
experimental design as well as in identifying and controlling variables 
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Table 5.3: Provincial Results for'the Grade 12 Objective 
Identify and Control Variables 



Item No. 



1.2.1 (X07) 
l-.2.^2 (XIO) 
1.2^3 (X16) 

1.2.4 CX19) 

1.2.5 (X30) 

1.2.6 <X33) 

1.2.7 (X35) 

1.2.8 (Y02) 

1.?.9 (Y09) 
1.2.10(Y14) 

1.2.11 (Y21) 

1.2.12 (Y28) 



Description 



Percent • 
Correct 



Select an appropriate experimental design . 

Select an appt»opriate experimental design 

Select variables'to be controlled in a 
simple experiment 

Identify the least important variable to 
control in an experiment 
. ■■ 'J 

Identify the impact of changing one .variable 

Identify the variable in an experimental 
situation 

Identify a variable -which 'is not related to 
the problem 



Identify the most important variable to 
conVfT^l in an experiment ^ 

Id&FwtJfy the vajp^WeK which must b^ controlled 50 



Select varra criticisms of an 'experimental 
design ' 



Identify the most imiportant variabl.es to 
control in an experiment • ' 

Select v,al/id ^criticisms of afv experimental 
design ' .\ 

Mean Pefc'ent Correct" — — ■ "* ' 
Overall Rating 



44 
65 

56 

69 
67 

48 

47 

85 



29- 
58" 
63 



Panel 
Rati-ng 



M 
S 



S 

s 

' M 

s 

ST 
M 

W 

S 

M 



Satisfactory 



^ Examination of Item X33, judged as "Marginal", indicates that many pupils 
may not understand the meaning of holding a variable constant. The negative form 
-of'the stem may also have caused difficulty. On the other hand, the responses t6' 

- Item Y09, rated "Marginal", may have- been caused by a lack of knowledge of 
•density rather than by a weakness in understanding the experimental process. 



ERIC 



- 110 - 



V 



X33 In a, teaching experiment fi-fty students were divided at random into 
two equal gr^s. One group was taught using igneous- rocks; the 
-pther-seflimentary rocks. Both classes were ft'eld in the afternoon. 
P y ^ to wh ich wa^ NOT held»cons£ant was 

the size of the groups ■. g 



the t.opic of rocks 

the type of rocks 

the time of day of the classes •> 



20 



50* 



14 



I don't know. 



Y09 Salt may be added to a solution until it will floaty erfgr'TMs 
statement is based op'-t|ie assumption- that alT eggs 'have 



12 



equal weight. 

equal vol ume. 

vv,^ .... — 

equal density. . . . . . ' . . . 50^ 



about the same shape. " ; ^ 

' I don 't know 

correct response ' v "i- 
. — , ^ • \!3^ 



16 



,, ''"^ "ia^ 'he orOy item to be given a "Strong" rating. Even'thouoh ouDils' 
ke V ?hat th^7'™r '"^H "'^h, percentage, it seem' fa'r'™ e 



5.3 Domain 2— KhowT edge— recall- and ondei^tand 

"^'^-^ ^^aj6r Conce pts, Basic Principles. Laws and Supporting Facts of 

* Science ^ — ^ ' 

• Sixteen items taken from biol ogy, chemis-try., physics, and earth/soace 
science were used to assess ac'hieWent of .knowledge of science facts, conceots 
Vn1V^]%k '''^['^'^y- All 16 items were change items which had been used- 
in the 1978 Sciencfij Aasessflient . A cotnparison of «the 1982 with^lhe 1978 achieve- 
ment levels on the items is reported in Section 5.6.- F 
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Table 5.4 surtimarizes the results' and the Interpretation Panel's ratings ot 
items.^ Results for this objective are disappointing hnd are reflected, in the 
"Marginal" overall 'rating. Of the IS-jtems, six were rated "Marginal", and onjy 
one was deemed to be "Very Satisfactory". 'The Interpretation Panel reported that 
'pupils had displayed an "inadequacy of knpwled^e" of this objective. 



Table 5.4: Provincial Results for the Grade 12 Objective Major Concepts, 
Basic Principles, Laws and Supporting Facts of Science ' ' 



Item No. 


Description 


Percent 
Correct 


Panel 
Rating 


2,1.1 


(X02) 


Meaning of "ion" 


47 


VS 


ZA,Z 


(X09) 


-"Why is* fossil fish found on mountain 


43 


M 


2.1.3' 


ixi?) 


Moleujles are further apart in steam than 


c o 
DO 








in ice 


s 


2.i.4 


(X18-) 


Embryo develops in uterus 


C A 

54 


M 


2.1.5 


(X22) 


Food providing most protein 


54 


M 


2.1.6 . 


(X23) 


Erosion and valley development 


33 


S 


2.1.7 


(X26)- 


Natural selecti<^ 


Db 


c 


2.1.8 


(X27) 


^ Electrons are involved in chemical bonds 


C 1 

bl . - 


c 


2.1.9 


{X31) 


Concept of inertia" 


K A 

44 


c 


2.1.10 (YOl) 


Meaning of "compound" ' 


46 


s 


2.1.11 (Y04) 


' Function of perspiration 


65 


s 


2.1.12 (Y07) 


White, relects ^ight 


■ ' 76 


s ^ 


2.1.13 (Y18) 


Green plants produce food 


63 


M 


2.1.14 (Y20) 


Meaning of; "efficiency" of machines 


. 50 


s 


«2.1.15^ 


.(Y27) 


Moon phases 


- 47 


M 


2.1.16 (Y33)' 


Density of water 


' ' 32 


M 






Mean Percent Correct 


' . 52.4' 








• Overall Rating 


Marginal 





ErJc ' , l2o 



H«„.Jl!^ seriousness of these results is 'amplified by the frequency of the "I 

rated "Satisfactory", 30% of the Duoils chose "iHnn't Jn^w" c- \ ^' 
coJc^n ;reL^L?;^^ lneV^TlaJ.^-f ^X^^^^ 

a lacJ^^/r/erS^ilf o^ ^ ^^sln^^^J^^^ a^^r ift^Ij^Sr;. A1^oT.i??r 

;^:t^:gor-c^lrvr^^e:tf^^ 

and'\l^^sTe'LlndTxV^'''V'^ ^ade about the "Marginal" ratings for Itfems X18 
ana yi« .jsee Appendix G). It seems alarming that only 54t of GraHP 1? nnniic 
know that human embryos normally develop in the uterus A cross tab%] at?"" 
sex showed that 44% of the boys and 64% of the girls new the co^re^t answer^ 
Also, considering the importance of green plants to animals (Item YIS) a 63^ 
correct r esponse -seem s too low for secondary students. 

Look It th'e" 



Y27 



diagram below. 



B 




D 



The sun would be located at position ' 

.'^^^•^r'^/^ 4 ..... . ; 9 

■ 'c';. ::::::::*• \ • - ^ 

D. •. . ' * * * \, 0^. 

" • -N, AO-k 

I don't know . ; • X. "T7~ 

correct response ' ' \^ 



,Y33 Think of diving i-nto the ocea.n near the Equator* As you go deeper, 



the water gets colder because 

the saltiest water is always coldest and sinks to 

the^ bottom. . / ^ _L 

warm water is lighter than cold water and stays on top. *34* ^ 

the deeper water is not in contact with the a^r. . • ; 51_ 

volcanic activity warms only the upper layers of 

the water,. . .\ L. 

I don't know. 

* correct response ' , . 

— • \ ^ ^ 

5.3.2 Applications of Science (Techno1ogy)/Nature of Science 



Included in this objective are two sub-objectives which both relate to the 
nature of science and its ' interaction with society, a theme which )ias become of 
critical importance in the, .world today. Six items were used to measure this 
objective. Results and ttte Interpretation Panel's rating are summarized in Table 
5.5. • ' , ^ 

Table '5.5: Provincial Results for the Grade 12 Objective Applications of 
Science (Techno1ogy)/Nature of Science., 



Iten No. 


Description, \ \ , ' ' 


Percent 
Correct 


Panel 
Aating- 


2'.2.1 


(XOl) 


Incompleteness of .scientific* knowledge 


^ 63 . 


M , 


2.2.? 

■ *». 
2.2.3 


(X13) 
(X20) 


Knowledge of "undersjtanding science*' as' 
,_oppoXe4 to being informed fibout science 

Relationship between facts and, theory ^ 


67 
63, 


VS 

s' 


2.2.4 


(X21) . 


Relationship between science and technology 


33 


\. ' M 


•2.2.5 


• (Y29) 


'Knowledge of the nature of an hypothesi^s^ 


57 


S 


2.2.6 

* 


^(Y34) 


, Know that sci.entific knowledge cannot be 
morally judged but that the applications of 
the knowledge can be' judged 


72 


s 




^ 


Mean Percent Correct 
Overall Rating 


59.3 

Satisfactory 



l2o 



f«if fl/.Vh '"u^ for the- objective, was "Satisfactory". However, the Panel 

rrLo. «^^ '^^^'^^ ^^TI ""P^^'^'' °" applications of science in the 

Grades 8-10 programs. Indeed, analysis of the responses to this objective 

reveals that pupils seem to have a satisfactory grasp of the nature of science! 

but they have difficulty relating science and technology. • ^c«ence, 

5.3.3 Safety Procedures ' ; 

. Knowledge of safety must be afl objective given the highest priority by 
science teachers. The Interpretation Panel expected high performance ih this 
area of achievement . of , all students completing Grade 12. In order to examine 
this important area eight items were selected of which four were from the 1978 
Science Assessment forms. Item comparisons across the two years are reported in 
Section 5.6. Table 5.6 summarizes the provincial results and the panel ratings 



Table 5.6: 


Provincial Results for the Grade 12 Objective 


Safety Procedures 


Item No. 


Description- ^ 


Percent 
Correct 


Prf'nel 
Rating 


2'.£l (X03) 


^Know action^ to^ take in certain hazardous 
situations 




W 


2.3.2 (X12) 


Identification_of flammable. volatile liqOids 


71 


S 


2.3.3 (X29) 


Purpose of fuse or circuit breaker 


55 




2.3.4 (X32) • 


Know dangers of tasting chemicals 


62 • 


M 


2.3,5 (Y16) 


Heating liquid in test tube 


67 


, M • 


2.3.6 '(YU) 


Diluting acids 


25 


W 


2.3.7 (Y24) 

* 


Procedure for smelling odours 


64 


.s„ 


2,.3.,8 (Y35.) 


Know how to light a bunsen burner 

Meart Percent Correct 
OveraU'Rating 


44 

55.6 • 

Marginal 


M 



The Iriterpretation Panel assigned a "Marginal" rating to the Safety Pro- 
cedures_ objective. In the. Contract Team's opinion, this rating seems high 
because, although out. of eight items, two were rated as "Weak", four as 
Margiaal and two as "Satisfactory", the Mean Percent Correct of 55.6 seems far 
too low. Pupils':should not be "half-safe". 
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Two items which, in the Contract Team's opinion, exemplify weakness are X03 
and X29. These items are chosen not only because of their importance in 
laboratories and classrooms, but also because of their application as safety fea- 
tures in the home or the world of work. 

ft 

' The Interpretation .Panel expressed concern over performance in the area of 
safety. Teachers are strongly urged to ensure that safety instruction be adjus- 
ted and increased to remedy the demonstrated weakness. ^ ^ 



X03 A student is boiling water in a stoppered glass jar or flask, as 
shown. What precaution would you take if you -saw this? 




Immediate-ly turn off the gas to th^ burner ,55* 

Make sure the stopper is in tightly so the steam cannot 

escape • ^ 

Make sure the gas line does not become disconnected.^. 5_ 

Keep the burner turned down to low heat 31 

I don't know : 5_ 

correct response 



4^ 
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X29 The purpose of a fuse or circuit breaker is to 

turn light on and off. . . ' ; 4- 

4^otect circuits from carrying too, much electricity. . 54** 

pmect people from getting electric shocks.. 4 

save electricity from being wasted .......... 3' 

regulate the number of volts in the circuit 28 

p . •' 
I don't know ....... c 

* correct response 



5,4 Domain 3— Higher Level Thinking 

•5.4.1 Evaluate Evidence for Conclusions 

Drawing conclusions is one of the crucial activities of science and its 
inT'iffH T"" "^"/sitates varying degrees of rational and critical thi ! 
nnli; h'''^*"""'"^ °^ '"'^ abilities in students depend^on cognitive Ivel- 
opment and exposure to experiences which provide opportWties for Dractisina' 

b lrari2°U to assess 'the- leverof hi gher thinkin'gr ' d 
Dy Grade 12 pupils, six items were selected. - ■ 

• J-*^^^ \'J Pf'^sents the provincial results -and Panel ratings for this 
objective. The. Interpretation PaneK rated pupil performance as "MargJinar. 

Hoon.o5"'J^l" 'f"^^' "'^ revealing. The one item rated "Strong" was 

rv?^' T'-^'\ objective. One item rated "Sat^-s'fac 

tory '(Y26) was obviously a difficult question as pupils not only had to aPDlv 
knowledge of the different states' of matter to a "before and after" format but 
also had to ascertain the correct reason for the observed change. The 24% res- 
ponse of ':i don't know" indicates the difficulty. me ^^7> res- 

• The two items rated "Marginal" and one deemed to be "Weak" mav have 

p:p^l"• a°bnit'v%oT.sr''T''"^- ^^^^ ^-^^-^ " exaSe' 

pupils ability to base conclusions on evidence. Pupils may not be tauaht 

a ??iHP 'to"°"'^ ^"rV-^^. '^^^ objective, Item^YlB examined the pu is' 
Irl lllJ '^"f^^^ ^'^'^^ to conclusions which may be drawn -from data. 
LTloped sufncientiy.°" -"^-^-^^^^^ - these^ abilities are being 
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Table 5.7: Provincial Results for the Grade, 1? Obj.ective Evaluate 

Evidence for donclusions ^ 



■tp ■ — 

Item No.. 


Description 


Percent 
Correct 


Panel 
Rating 


3.1.1 


(X06) 


Rprnnni7P fhp nh^ppvfltinn whifh is needed 


58 


M 




evidence for a conclusion 


3.1.2 


(X08) 




86 


• 

ST 




supported by observations 


3.1.3 


(Y03) 


r\/:)1ii^fo pwiHpnrp "fnr rp;i Qnn;i hi P •rnnrl 11 ^ i nn 


48 


W 


3.1.4 


(Y15) 


Recognize the eWdence as insufficient to 




M 




warrant such ^^^^.xconclusion 


3.1.5 


(Y26) 


Recoghize the conclusion whi.ch is best 


51 






supported by the observations 


s • 


3.1.6 


(Y31) 


Recognize the appropriate conclusion that may 


57 ^ 






be drawn from^the Observations 


s 






Mean Percent Correct 


58.3 








Overall RatiiYg 


Marginal 





The bne "Weak" item (Y03) is rather .intriguing. Apparently orienting, 
oneself as to direction is indeed a higher level skill. Certainly, the descrip- 
tion quoted from 7he' Rhyme of the Ancient Mariner daes not contain difficult 
language, so the problem seems to be with the thinking process.' 

The InterpretatibrtSS^fnef ' urged teachers to work on the area of evaluating 
-evidence. A change in classroom practices may ^be indicated, so that the emphasis 
now perhaps being placed on lower levels af Bloom's Taxonomy be .adjusted to high-, 
ec'ones such as "Analysis" and "Evaluation*'. 
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Y03 A poem entitled "The Ancient Mariner" contains the lines: 

"The sun now rose, upon the' right \ 
Out of the sea came he, 
Still hid in mist, and on the left 
, Went down into the sea.'* . , ' 

In which direction was the Ancient Mariner sailing? 

• • North 45* 

South .... 

E^^t : ^ 

' West : , • . . ; 19 

I don't know , y 

* correct response 



5*4.2 Solve Abstract Problems 



The solution to abstract problems is another important activity of science 
ofien requiring very complex forms of thinking. - . 

nf fhll'i"^^^''°^' ^'l'^ graduating from Grade 12 are equipped with enough 

of these strategies to enable them to cope adequately with the many abstract 
problems encountered in a complicated world. Since formal thinking is involved 
1" P^:;?''"i"9 tf^i? type of activity, it was expected that pupils would have con- 
siderable difficulty with the 12 items used to' measure this objective. This ws 
indeed found to be true. , ^, ^ 

. % . 

All items assessing this objective were selected from the 1978 Science 
Assessment forms by the Technical .Sub-Committee. The interpretation of the 1982 
results compared with those of 1978 is reserved for Section 5.8. In- general 
these Items fulfi lied' the content validity of the .objectj've and the difficult^ 
range required , for items measuring change. The Interpretation Panel suggested 
that some of the change items were testing recall and not the ability to reason'. 

♦ Table 5.8 summarizes the provincial results and the Panel ratings. The 
Interpretation Panel assigned an overall rating of, "Marginal " to tWis objective 
Only SIX of the items were judged to be "Satisfakor^ , while four were rated 
"Marginal", -and two "Weak",. The Mean Percent Correct of 44.7 was the lowest of 
any of the objectives, as one might expect. \ * 
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Table 5.8: Provincial Results for the Grade 12 Objective 
Solve Abstract Problems 



Item No. 



Description 



Percent 
Correct 



Panel 
Rating 



3.2.1 (Xll) 

3.2.2 (X24) 

3.2.3 (X25) 

3.2.4 (X28) 

3.2.5 (X34) 

3.2.6 (YIO) 

3.2.7 (Y12) 

3.2.8_ (Y13) 

3.2,9 (Y19) 
(Y25) 

3,2.11 (Y30) 

,3.2il2 (Y32) 



Advantage of capillary system in blood ^ 
ci rculation^ 

Recognition of producers in food web 
Electrical circuits 

Kinetic molecular explanation of diffusion 
Distances in the universe 



Inheritance of blood 



type 



.Increasing carbon dioxide^ in air from 
burning fossi,^l fuels J. 

Safety- in thunderstorms 

Effects of inclination of Earth's axis 

4 

Fixed proportions in chemical reaction 

Disposal of nyclear wastes 

Formation of igneous rOcks 

Mean Percent Correct . 
Overall Rating 



50 
48 
58 
45 
31 
51 

37.' 
42 
40 
33 
64 
36 

44.7 

Marginal 



S 
M 

'S 
S 
W 

w 

M 
S 
M 
S 



^Y12 is an example of an item classified as "We^y' by- the paner* .Here i% 
clearly a case of the distractors being true" or partly true; hence many pupils 
were led away from the correct answer or simply replied "I don't know". ^ ■ . 

An example of an extremely di ff i cul t • item which was rated "Satisfactory"' is 
Item Y19. Apparently, the mental strategies required ^6 assess the effects of 
the Earth's axis angle being changed were' too taxing or were missing for a major- 
ity of the pupils— 42% responded "I don't know". Th^ fact that the Interpreta- 
tion Panel assigned a "Satisfactory" rating toyfin item with a 40% correct 
response highlights the difficulty level. ' ' 
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m Atmosqheric cirbon dioxide is believed to be increasing due to 
decreased- carbon dioxide fixation, by green plants. . . 15 



Increased release from volcanoes 2 

increased burning of fossH fuels. '33* 

cutting down of too many- trees* . ^ 2r 

I don't know • . . 

* Correct response 



' 24 



- The Contract Team again strongly . agrees with the Interpretation Panel in ^ 
expressing disappointment with student performance on this objective TeacL s 

w?thl-nhJV'';'f.-'^J.^°^' practice^hich will enhance pupils' exper endes 
with higher level thinking Activities. ^\ " H"h^<':> Kxpenenc^^ 



5- 5 Summary of t he Grade 12 Interpretation Panbl Ratitit^s 

fh. in •? ^^'""^^9i"g to note that the Interpretation Panel judged only six of 
r?^J k\^"''"c^°'^^''' "Satisfactory" category and that all three domafns were 
rat6d be ow "Satisfactory". Science teachers and others will have to cnnJ^pr 
very, seriously the implications of these judgements. have to consider 

5^6 ^Achievement of Pupil Sub-groups 

, Uvious sections of this chapter have reported on the Interpretation Panel 
eya uations o^the,. Grade 12 provi.iicial achievemeat result;. "^1' addi t on 
anatys^js were condt^cted with sub-groups of pupils at both the Grade , 10 and 2 
levels. Descriptions., of these sub-groups and their afh ie "Lent results Je 
repor ed in this section. Achievement data for each grade are based on the 
.nH Y i^J ^^^.Pr°^^"'^^^^y ^^"^^ "^^'"ber of pupils across both assessment Forms\ 
and Y although the total number of pupils is different for Grades 10 and 12 



5«6.1 Sex-Related Differences in Science 



f 



won Ic IL presents a listing -of the previous science course background as 
well as the current enrollment record in science for Grade 12 pupils. These data 
are based on a 101:representati ve sample-'of the Grade 12 provinci eturn The 
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patten of results is^simi^a^ in each ^section of the table in that boys have a 
moreiiextensive f)ackgrpund and higher enrollment in all science areas except, 
biol^ray- Of particular interest is the finding that 52^6% of the pupils in Grade 
12 i^i March, 1982 weqe not currently enrolled in any science course, although 
somev^|)f these pupils .^ay have been enrolled in a science course dffring the Fall 
semelter* J V 

ji * . . ■ / 

|ex-related differences in achievement were analyzed in terms of objectives, 
mSy and science cjQntent areas. Table 5.11 records how various items in the 



dome 
tv/D 



sessment booklet? were assigned to tffe four main science content areas.' 



Table 5.9: Su;nmar.^^ Domain and Objective Ratings for Grade 12 \ 



Dom^ati or Objective 



Frequencies 
W M S VS ST 



Mean 

Percent 

Correct 



Overal 1 

Parfe\, 

Ratings 



I. -SgTence Processes ; 

l;i| Interpret Data 

\ It^l Identify and Control 
Variables. 



1 5 2 2 0 



1 4 6 0 1 






M 



.^j Domain Total 



8 r^2 1 



55. L 



2. p,|wledge-->recaTl -and understand 
-.^;| Major Concepts 
2. J Applications 



'2.,2f' a Safety Procedures 



'-t Domai n Total 



0 


6 


9 


1 


0 


52.4 


' M 


0 


2 


3 


1 


0 


59.6 


s 


2' 


4 


2 


0 


* 

0 


55.6 


. M 


2 


1? 


14 


2. 


0 


54.6 


M 



3. Htghfer^ Level Thinking ^ - • . 

- aa.lEvaluate Evidence 1 2 2 0 1 58.3 * M 

3.2 liolv'e Abstract Problems 2 4 6 0 0 44.7 M 



Table B'.IO- Grade 12: Male-Female Enrolment in Previous 
or Current Science Courses (Percentages) 



Course 



Male 


8 • 


96.2 


9 


96.1 


10 


Q'i 1 
90 . 1 


11 


32.6 


12 


6.3 


11 


* 33.9 


12 ■ 


. 5.6 


11 


30.5 


I' 


4.0 


11 


7.4 


12 


2.6 



Currently EnPoHed 
Male, Female Total 



Science 
\ 

Biology . 

Chemistry 

Physics 



Geology 
Not Taking Any Science 
Other 



97.7 
95.4 



97.0 
96.9 
94.3 



51.6 42.1 
9.9 8.1 



3.8 

11.9 

U2 

4.0 
1.0 



10.2 5.6 



32.8 
4.7 

21.2 
2.6 

5.7 

1.8 



7.9 



4.0 
16.1 


3.9 
24.2 


3.9 
20.2 


5.0 
20.6 


5.6 
13.4 


5.3 
16.9 


7.8 
15.0 


7.6 
4.4 


7.7 
9.6 


2.2' 


0.9 


1.5 


4.1 


2.8 


3.5 


48.7 


56.3 


52.6 


9.0 


. 7.1 


8.1 



Male, N = 1125 
Female,^- 1124 



Male, N = 985 
Female-, N = 1039 



Table 5.11: Items Contained in Science Content Areas 



Content' Area ». Number, of Items 



Test Form , 



Item Number 



Biology 



Chemi stry 



Physics 



Earth/Space 



-20 



13 



11 



12 



X 
Y 

X 
Y 
X 
Y 
X 
Y 



7.10,11,18,19.22,24,26 

2,4,8.10,11,14.15,18,21, 
22,23.28 

2,4,5.6,8.16,17,28 

1,9,12,25,27 

25,31.35 

5,6,7.13,20,26.30,31 

9,14,15,23.30,33,34 

3,19,27,32,33 
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Table 5.12: Grade 10 and 12 Sex-Related Differences in Achievement 



■ 






Mean 


Perce 


n " 


C 6,r r e 


-c t 






Grade 10 


Diff-erence 


Grade 12- 


Difference 




Variable 


Ma1 a 

na 1 e 


Female Male - Female 


na 1 c 


Female Male - Female 


Content area: 
Biology 




49.9 


-1.1 


Do . / 


57.8 


-1.1 


Chemistry 


43.6 


41.2 - 


2.4 


51.1 


46. -4 


4.7** 


Physics 


50.0 


41.6 


7.4** 


58.3 


43.5 . 


14.8** . 


y-^'Earth/Space 


45.9 


36.4 


■ 9.5** 


50.8 


41.1 


9.7*t"> 


Object i ve: 

1.1 Interpret Da.ta 


47.5 


4.4.2 


3.3** 


56. D 


53.3 


3.2**' 


1.2 


Identify and 
Control Variables 


49.8 


51.7 


-1.9 


56.6 


56.3 


■ 


^2.1 


Science Concepts 


49.5 


44.5 


5.0** 


55.3 


50.1 


5.2** 


2.2 


Applications of 
Science (Technology) 
/Nature of Science* 49.9 


56.7 


-6.8** 


60.9 


65.0 " 


-4.1** V 


N^2.3 


Safety Procedures 


57.6 


49.1 


8.5** 


61 .7 


50.3^ 


11.4** 




Evaluate Evidence 
for Conclusions 


58.0 


54.6 


. 3.4* 


o4.2 


. .60.4 


3.8** 


' 3.2 


Solve Abstract: 
Problems ^ 


4,2.0 


35.1 


6.9** 


49.8 


39.0 


10.8** 


Domain 
1: • 


Science Proces'ses 


48.7 




0 7 


56.7 


54 5 


? ?** 


2: 


Knowledge--recall 
and understand 


51.3 


47.8 


3.5** . 


57.7 


52.8 


4.9** 


3: 


Higher Level 
Thinking 


46.9 


41.0 


5.9** 


54.3 


45.4 


8.9** 


' Sample Size 

* p < .05' 
** p < .01 




Male N 
Female 


= 955 
N = 976 




• Male N 
Female 


= 1122 
N = 1117 
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• . , The mean percentages were higher on' all variables at ^he Grade l? IpvoI 
compared with Grade 10., Boys' averages at each grade were higher a lar? 
a es except on Biolog/and on the objective Applications of Science Tl .XLZl^ 

At hiith ar.H'; 1 'k' ''''' sub^sco^ Ls are those ot the th e to nl ' 

At both grade levels, boys were significantly higher than girls in Knowledae and 
Higher Leve Thinking (p diff < .01). However, only at G^ade 12 were thf bovs 
sign^ricantly higher on the Science Processes domain. 

M-2 Language Background and Science Achievement ^ 

FnniTfJ^^^ 5.13 reports the percentage of Grades 10 and 12- pupils who leaVned 
Engli^h^as a first .language and also those pupils who now speak Engl i sh at home 



' « 1 

Ta|)le 5.13: Male-Female Language Background, by tirade (Percentages) 



Language, 



Grade 10 


Grade 


12 


Male 


Femal e 


Male 


Femal e 


89.4 


86.3 ■ 


84.8 


84.3 


10.6 


■13.7 . 


1^ 


15.^7 


94.8 


95.1 


93.0 


95.7 


5.2 


4.9 


,7^0 


4.3 



First Learned Engl i sh 

First Learned Other language 

English Now Spokfen at Home 

Other Language Now Sfjoken 
at Home " 



■ Table 5.14 reports ach'ievement 'resHJlts in terms of the foregoing lanauaae 
factors. T e results are congruent with those of former British Co umbia a es^ 
ments, particularly in Reading, Pupils who spoke English at home achieved hqher 
mean^cores than those whose home language was not English ^^nifive;] higher 
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Table 5.14: Grade 10 and 12: Differences in Achievement by Language Background 





Grade 


10 


Differ- 


Grade 


12 . 


Differ- 


Variable 




Non- 


ence 




Non- 


ence 


♦ Engl ish 


Engl ish 


E - NE 


Engl ish 


English 


E - NE 


Content Area 
Biology 

Chemistry' ^ 


49.6 
42.6 


43.9 
40.0 


5.7* 
2.6 


57.9 
, 48.8 


46.4 
47.5 


11 .0*'' 

1.3' 


Physics 


46.1 


38.5 


7.6*^ 


51.2 


45.5 


5.7** 


Earth/Space ^ 


43.7 


38.5 


5 .2** 


46.3 


40.2 


6.1** 


Objective: 

l.K Interpret Data 


46.1 Y 


39.7 


1 

6.4* 


55.5 

't- 

57.0 


45.7 

r , 


9.8** 


1.2 Identify and Control 
Variables 


51.3 


41.8 


' 9.5** 


" 47.5 


9.?** 


'2.1 Science Concepts^ 


47.3 


41.0 


6.3** 

i 


53.0 


48.0 " 


5.0** 


. 2.2 Applications of 

Scig.nce (Technology)/ 
Nature of Science 


53.7 


47.2 


6.5 


63.3 


- 56.4 


6.9* 



2.3 Safety Procedures 

3.1 Evaluate Evidence 
, for Conclusions 

3.2 Solve Abstract 
Problems . 

Domain: ^ 

Science Processes 



1: 
2: 



Knowledge--recall 
and understand 



3: ' Higher Level 
Thinking 



53.9 
56.6 
38.7 
48.7 
49.9 
44.1 



42.1 
49.5 
34.9 
41.0 
42.1 
39.4 



11.8** 
7.1** 

•3.8 ■ 

( 

7.7** 
7.8** 
4.7* 



56.5 49.0 
62.7 55.0 
44.7 ' 40.7 
56.2 46.5 

55.6 50.0 
50.2 ° 44.9 



7.5** 

7.7** 

4.0* 

5.7** 

5.6** 



Sample Size 

• * p < ..05 
** p < .01 



English N = 1833 
Non-English N '= 98 



Engli sh ' N = 
Non-Engl ish 



2111 

N = 128- 
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5.6.3 Part-time Employment and Science Achievement 

GradpI'^l^n'.nH^^i/"''-^-/^ ''Prr '^P^^ts °f part-time employment of 

L e Lsessment 'I tahll'^ I''''''' comparative data from the 1978 
a^d'^Uh^Grad; lO^V ulavf pVt-t^'e^'w^rr^TlVr if '"'^ '^.^^^'^-^ 
1982. compared with 1978^ I si ightly 'h^^'heV'^VT/ntage' ^ pu i^ sTe'wU^^^^^^ 
they are working for a greater number of hours per week. No s°5n ?icaSt 
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Table 5.15: Grades ] 


iO and 12; Part 


-Time Employment (Percentages). 


Question 10: Do You Have a 


Part-time Job? 








Response 


Grade 10 
1982 




Grade 


12 




1978 




1982 


No 


53.6 


41.9 




39.1 


Weekends Only 


14.0 


NA 




17.3 


Weekdays Only.- 


4.3 


NA 




5.-1 


Both Weekends and Weekdays 


20.6 


1 NA 




35.2 


No Response 


7.4 


NA 




, 3.2 


1 . 

Table 5.16: Grajjes 10 


.and 12: Hours 

i 


Worked per Week (Percentages)-. 


ixuiTiDer OT Hours/Week 


'Grade 10 
1982 




Grade 


12 




1978 




1982 


Less Than^5 


16.5 


— H 

10.5 




7.5 


5-9 


35.5 


25.3 




28.5 


^ 10-20 


' 36.5 


39.3 




45. 8_ 


] More Than 20 


10.2 


• 19.8 




17.4 


No Response 


0 9 


5.0 




0.5 


Percent of Students Who Did 
Not Have a Job 


53.6 


41.9 




39.1 


N = ^ 

• 


1990 


26 416 




22MIO 
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5. 6,4 Achievement in Relation to the Science Background bf Pupils 

Table 5.17 reports, the science content area achievement of Grade 12 pupils 
differentiated in terms of, thei r'^amount of science course background. Scheffe's 
test was applied to the various differences between means and those that were 
significant (p < .01) are reported below the table. The trend of the higher 
scores to be associated wi^ amoiUnt of science background adds positive data in 
support of the. construct v^idity of the test items. 



Table 5.17: Achievement of Grade 12 Pupils Classified by 
Amount of Science Completed (Mean Percent Correct) 









C 0 n t e n 


t Are 


a 


Amount, of 
Science Taken 


N 


Biology 


Chemi stry 


Physics 


Earth/Space 


Science 10 only 


710 


45.5 


32.2 ~ 


39.6 


34.3 


One or- More 
Science 11 


616 


55.8 


45.6 


49.^ 


45.2 


One or More 
Science. 12 


895 


- 69.1 


66.2 


62.5 


56.4 






F=266.5 


F=387.7 


F= 144.0 


F=159.5 



Scheffe's test applied to the various rrieans above 
reveal ed that al 1 combi nati ons of di fferences in 
means within content areas were statistically signi- 
ficant (p < .01). 



Table 5.18 shows a comparison of the mean scores on various scflence content 
areas of different groups, of Grade 12 pupils and pupils enrolled in Grade 10 who 
had successfully completed Science 9. Comparing the means of Grade 10 with those 
of Grade 42 pupils reveals that Grade 10 pupils are above the Grade 12 pupils who 
have not enrolled in a science course since completing Science 10. However, 
pupils who have taken one or more science courses in Grades 11 or 12 score higher 
than the currently enrolled Grade 10 pupils. 

5,6.5 Achievement in Relation to Pupils' Future Plans . 

Tables 5.19 and 5.20 report the mean percentages in various domains for 
Grade 10 and 12 pupils respectively who have been classified in terms of what 
they plan to do after leaving secondary school. The classification scheme is a 
reduction of the 11 possible response categories of Item 12 in the Background 
Information section of the assessment booklets (see Appendix G). The trends in 
the data are similar to those obtained from the 1978 Science Assessment results. 
Scheffe's test was applied to the various differences between means and those 
> differences that were significant < .01) -are reported in Table 5.19. 
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Table 5.18: Comparison of Grade 10 and 12 Pupils on Science Content Areas 



Content 
. Area 

Biology 

Chemistry 

Physics 



Grade 10 
Mean 



Percentage Difference Between Grade 12 and 10 Means.l 
Science 10 ' One or More . One or More ^ 

Only Sctence 11 Science 12 



49.5 
42.5 
45.8 



Earth/Space 41.1 



■ 4.0 
■10.3 
6.2- 
6.8 



+6.3 
+3.1 
+3.5 
+4.1 



+19.6 
+ 27.7 
+ 16.7 
+ 15.3 



Grade 10 N =' 1941 



Grade 12 N = 2221 



1 Differences were calculated by subtracting the Grade 10 from the ^rade 12 mean 
percent correct. 

Table 5.19: Achievement of Grade 10 Pupils Classified by F^/tu re Plans 

- (Mean Percent Correct) „/ - 



Pupil , 
Classification 



Domain 

N " Science Processes Knowledge— recall Higher Level 

and understand Thinking 



University or 










Col lege(M]^) 


705 

• * 


54.2 


53.5 


47.9 


Other Post- 






c 


Secondary 










Institution(M2) 


499 


45.3 


48.4 


' 42.9 


Look for a Job(M3) 


190 


39.8 


43.8 


38.5 


Other Plans or 










Undecided (M4) 


539.' 


46.7 


48.0 


41.9 






F = 33.2* 


■•F = 19.9* 


F = 14.1* 


Signi ficant 
Contrasts** 



M3 M2 M4 


M3 M4 ^2 


M3 M4 M2 Mj 



* (p < .01) 

** Scheffe's test was applied across all combinations of differences in means 

within i domains. Groups sharing a common underlining were not significantly 

different at p < .01." '. 
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Table 5.20: Achievement of Grade 12 Pupils Classified by Future Plans 

(Mean Percent Correct) 

Domain 



Pupil 

CI as«;i f i cati on 


N ^ Science Processes 

\ ' 


Knowledge--recal 1 
and understand 


Higher Level 
? Thinking 


University or 
ColleapfMi ) 


758 

* 


66.0 


64.3 


59.6 


Secondary 
Institution(M2) 


591 




52.0 


45.8 , 


Look for a J6b(M3) 


291 


45. 7_ 


46.7 


41.1 


Other Plans or 
jRclecided(M4) . 


603 


, 53.6 


52.0 


46.1 






F = 92.7* 


F = 85.5*. 


F = 72.5* 




Significant 
Contrasts** 


M3 M^, M4 Ml 


M3 M4 M2 Ml 


M3 M4 M2 Ml 



* (p < .01) 

** Scheffe's test was applied across all combinations of differences in means 

within domains. Groups sharing a coijimon underlining were not significant Vy 

different at p < .01. , . ^ ' 

f 

5.6.6 Achievement in Relation to/ Proposed Post-Secondary Fields of Study 

Pupils who plan on entering scieice careers, compared with those who do not, 
should attain higher achievement levlels in the various areas of science. Thi.s 
proposition was investigated by classifying pupils on the tjasis of their response 
to Item 17 in the Background section of the assessment booklets (see Appendix 6). 
Pupils were classified into two gi^oups on the basis of whether or not they 
anticipated entering a scientific fjield of study. The achievement levels^ of the 
two groups of pupils at both Grades 10 and 12 are reported in Tables 5.21 and 
5.22 respectively, and are in the ai\ticipated directions. 
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Table 5.21: Achievement by Pupils in Grade 10 by Planned Areas of Study 

(Mean Percent Correct) 



Planned ^rea 
of Study 



N 



Science-related 
Not Science-related 



Domain 

Science Knowledge--recal 1 Higher Level 

Processes . and understand Thinking 



255 
455 



55.8 
50.3 



58.7 
50*. 2 



53.0 
44.2' 



* .{ P < .01) 



F = 11.7^ 



39.4* 



29.1^ 



Table 5.22: Achievement by Pupils in Grade 12 by Planned Areas of Stud^ 

(Mean Percent Correct) 









D 0 m a i n 




Planned Area 
o'f Study 


N 


Sci ence 
Processes 


Knowledge--recal 1 
and understand 


Higher Level 
Thinking 


Science-rel ated- 


306 - 


'"'67.8 ' 


' 67.6 


65.9 


Not Science-related 


711 


57.6 


56.6 


49.5 






F = 46.8* 


F = 65.4* 


F = 111.7* 



* (p < .01) 

5.7 Comparison of Grade 8 and 12 Pupils on Common Items 

Nine cbmmon items were used on the' Grade 8 and 12 assessment forms. Table 
5.23 lists the items along with their p-values as well as the percentage differ- 
ences between the Grade 12 and 8 p-values. The positive change in achievement 
between Grade 8 and Grade 12 levels varies from 12% to 33%. All changes imply 
satisfactory growth over the four-year period and also add evidence to support 
the construe^ validity of the test items. ' ■ 

5.8 Comparisons with the 1978 Science A ssessment 
H • ' — — 

' ' ' • * 

This section includes three comparative interpretations of the 1978 and 1982 

assessment results. Two interpretations are concerned with change items while 

th^ third deals with the overall distributions of the Interpretation Panel 

ratings of all items included in each assessment." 
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Table. 5.23: Grade 8 and 12: P-Values and Their Differences on Common Items 



Item Number 


P 


... -A 

-values 


Grade 12 Grade 8 


• ■ 

Grade 


12 Grade 8 


1.1.7 (Y08) 1.3.6 {Y24) 


56 


26 


1.1.8 (Yll) 1.3.4 (YOB) 


80 


65 


2.1.5 (X22) 2.1.19{Y28) 


64 


3o 


2.1.7 {X26) 2.1.32{Z36V 


55 


43 


2.1.13(Y18) 2.1.8 {X3ljt 


63 


44 


2.3.1 (X03) 2.3.6 (YIO) 


57 


35 


2.3.5 (Y16) 2.-^3.12{Z34) 


67 


34 


2.3.7 (Y24) 2.3;2 {X18) 


64 


58 


* 3.1.3 (Y03) 3.1.7 {Y09) 


48 


29 



P-value 
Differences 
Grade 12 - Grade 8 
■ ■ - — — — • % 

15 
26 
12 

19 s) 

22 

33 

14 

19 



Table 5.24: Comparisons Between 1978 and 1982 Change Items Within the 

Knowledge Domain , 



1982 
Item 
Number 



1982 



Percent Panel 
Correct- Rating 



1978 



Percent Panel 
Correct Rating 



Percent 
Di f ference' 



X02 


47 


VS 


50 


M 


•-3 


X09' 


43 


M 


48 


M 


-5 


X12 


71 


S 


63 


M 


+8 


X17 


68 


s , 


69 


S 


-1 


X18 


54 


M 


56 


W 


-2 


X26 " 


55 


S 


54 


M 


+1 


X27 


51 


S 


51, 


M 


0 


X29 


55 


M 


•53 


W 


+2 


X31 


4 . 44 


S 


48 


M 


-4 


YOl 


46 


S 


49 


M 


-3 


Y16 


67 


M 


74 


S 


-7 


Y17 


25 


U 


32 


W 


-7 « 


' Y18 


63 


M 


66 


M 


-3- 


Y20 


50 


S 


51 


M 


-1 


Y27 


46 


M 


52 


S 


• -6 














Mean 52.4 

Standard Error ,• 

of the Mean 0.3 




54.3 
0.2 




. -2.1 
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iw Q?o^ Assessment form included items selected from the oreviou^ 

^y used 1978 booklets. These itens, called change items totallp/?? pIJ?^ 
were from the Knowledge domain *and 12 were from th'e H gheV Level Thi nk dom n" 
The latter included all items for Objective 3.2 Sol ve Istract Problems ^ * 

each itel" I'llT'ly!'^' P'"''"' ^^^^ P^"^^ ^^tings for 

fh.n J f In both tables, the mean percent difference over all items was 1p^^ 

: ttf diTferenf/' I" '''' '''\\" ^''^ ^^^^^^^h from a prlclica po n o 
view this difference may seem small, the difference would bP <;tfltiQtir;,i i » 



Table 5,25: Compari sons ' Between 1978 and 1982 Change Items Within the 

Higher Level Thinking Domain 



1982 

I 

'Item 
Number 



1982 



Percent 
Correct 



Panel 
Rating" 



1978 



Pe rcent 
Correct 



'Panel 
Rating 



Percent 
Difference 
1982 - 1978 



Xll 
X24 
X25 
• X28' 
X34 
YIO 
Y12 . 
Y13 
Y19 
Y25 
Y30 
Y32 

Mean 

Standard Error 
of the htean 



50 
48 
58 
45 
31 
51 
37 
43 
40 
33 
64 
36 

44.7 



0.2 



S 
M 
S 
S 

W. 

s 
w 

M 

s 

M 
S 
M 



54 
47 
57 
44 

38 
48 
41 
41 
48 
37 
60 
38 

46.1 



0.3 



M 

W 

M 

M 

W 

M 

W 

M' 

S 

W 

M 

M 



-4 
+1 
+1 
+1 
-> 
+3 
-4 

-8 
-4 
+4 
-2 



■1.4 
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Even though the mean percent correct over all items was lower in 1982, the 
Interpretation Panels in 1982 rated the pupil performance higher. Jhis'con- 
elusion is based on the ratings shown in both tables where, in 1982, 14 of the 27 
iteffls were ranked "Satisfactory" or higher whereas in 1978 only four items 'were 
ranked "Satisfactory" and none were ranked higher than "Satisfactory". This, 
situation, where Grade 12 achievement over a four-year period shows a decline in 
mean percent correct but an increase in the evaluative judgement of the ach^ieve- 
, ment level, needs further investigation. 

In order to judge the overall achievement levels* of Grade 12 pupils in 1982 
compared with 1978, tables were made of the panel ratings of all items used in 
each of the assessments. In 1978, 71% of the 120 items were rated below "Satis- 
factory" whereas in 1982, 49% of the 70 items were rated as below "Satisfactory". 
As such, if one assumes the items had' high curricular validity and were represen- 
tative of' the junior secondary science curriculum, then the 1982 results can be 
considered l)etter than those of four years earlier. 

In summary, although the percentage correct on change items showed a slight 
decrease in 1982* compared with 1978, the 1982 Interpretation Panel ratings were 
- higher. Also, when the proportions of Interpretation Panel, ratings on all 
assessment items were compared, the 1982 ratings appeared higher. 



5.9 Pupil Attitudes/ Interests /Opinions 

In an attempt to judge the attitudes and opinions of Grade 1(5 and 12 pupils 
toward various non-cognitive aspects of science, the following short scales "were 
placed at the beginning of the achievement survey booklejts as shown beilow: 



Form X 



Form Y 



• School Science 



• Scientists 



• Careers in Science 



• Methods of\^Science 

• Specif i c Issues 



• Science and Society 

Brief descriptions of the attitude/opinion/interest instruments are found in 
Section 2.3 and the actual questionnaires along with the provincial results are 
reprinted in Appendix G. The remainder of this chapter begins with a discussion 
of the Grades' 10 and 12 results of Ihe School Science scale) and then interprets 
the results of the other instruments in the order they arepisted above.. With 
certain interpretations, the Grade 8 results will al^so_be^discussed along with 
those of Grades 10 and 12. 
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5.9.1 School Science Scale 

fh. J;, School Science scale the percentile equivalent of score 30 divides 

the^cale into the negative and posi>jve sections. Note that at fhe Grade 10 and 

tiT f 'i ^"P^l^tively. 75% arid 68% of the pupi 1 scored on the positive 

side of the scale. There is very little shift in attitudes between Grades 8 and 

10 However, at the Grade 12 level, where pupils are beginning to clarify the?r 

school!" """'^ are pressing negative attitudes toward science in 



Table 5.26: Attitudes Toward School Science in 

Independent Variables 



Rel ation, to Various 



Variable 



Gender 



Fi rst 

Language Spoken 



Language Now 
Spoken at Home 



Part-time 
Job 



Future 
Plans 



* p < .01 



brade/Category 


N 


Mean 


10 Male 


483 • 


3.40 


10 Female 


473 


3.42 


12 Male' 


544 


3.36 


12 Female 


. 584 


3.33 


10 English 


840 


o . >jO 


10 Another Language 


116 


o.Ol 


12 English 


944 


3. 52 


12 Another Language 




s3 • 


10 fnglish 


906 




10 Another Language 


52 


3 63 


12 English 


1061 


^ 3.33 


12 Another , Language 


64 


3.5.1 


10' No 


531 


3.44' 


10 Yes 


,374 


3.38 


12 No 


435 


3.38 


12 Yes 

* 


683 


3.31 


10 University 


• 357 


3.69 


10 Training 


245 


3.36 


10 Job 


79 


' 2.88 


10 Other 


276 


3.28 


12 University 


377 


3.66 


12 Training 


285 


3.26 


12 Job 


L47 


3.00 


12 Other 


311 


3.22 



.206 
.602 
9.995* 
5:981* 
5.297* 
3.417* 
1.275 
2.650* 
40.260* 



44.898* 
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5.9.1.1 Attitudes Toward School Science in Relationship to Various 
Reporting CategorTe? 

A variety of univariate analysis of variance tests was conducted using the 
School Science SQQres as the dependent variable and pupils classified into 
various categories as shown in Table 5.26. Of interest are the data which shows 
that not only pupils, whose first language learned was not English but also those 
whose current language spoken at home ^is not English had higher scores than the 
majority groups. This finding requires further study. 

Table 5.27 repbrts correlation coefficients between School Science affd 
varjous science achievement measures. The pattern and size of the coefficients 
at the Grade 8 and 10 levels are very similar. However, at Grade 12, the size, of 
the coefficients shows a large increase. These increases are possibly due to the 
dichotomized sample of pupils in Grade 12 when a relatively large group have ^ 
chosen science as a future career. 



'Table 5.27: Product-Moment Correlations Betwfeen Attitudes Toward 
School Science and Various Achievement Measures Across Grades* 









Achievement Measures 




Grade 
Form 




' Domain 1 
Sci ence 
Processes 


Domain 2 
Knowledge... 


Domain 3 
Higher Levql 
Thinking 


Booklet 
Total 
Score 


8Y 


1034 


.22 


.27 




.27 


lOX 


986 


.19 


.25 


.19 


.25 


12X 


1162 


.38 


-.44 . 


. .36. 


.46 


* All 


correlations are 


statistically significant at the .01 level 


• 


5.9.2 


Attitude, Toward 


Scientists 









In the Attitude Toward Scientists scale the percentile equivalent of score 
30 divides the scale into the negative and positive sections. At Grades 10 and 
12 89% and 87% respectively of the pupils scored on the positive side of the 
scale. Pupils at all grade levels appear to hSve a very high positive attitude 
toward scientists as people. ' , • 
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5.9.3 Attitudes Toward Science and Society H 

^" tfie Science and S,ociety scale, the percentile equivalent of score 36 
divides the scale into negative and positive regions. Eighty-nine percent of the ^ 
Grade 10 pupils and 90% of the Grade 12 pupils attained scores on the positive ' 
side of the scale. One can conclude, therefore, that at these grade levels, 
pupils attitudes toward the place of science in society is very positive. 

Sex-Related Differences in the Attitudes Toward S cience and 
Society Items ' ~ — 

i 

A Chi.-square analysis was performed on each item to determine differences in 
patterns of responses between male and female pupils. Only two items were stat- 
significant at the grade level. In Item 2, 19.3% of the males and 
11. n of the females strongly disagreed with the proposition that scientific 
research should not get any of the taxpayers money. 

Item 12 showed a statistically significant pattern difference at both Grades 
10 and 12. 

Kore study of the response patterns . reveal s that the Grade 12 pupils claim 
popUs ^^^^"^^^^^ ""^^^^ °^ ^^^^s ^^^if" everyday life than do younger 

5.9.4 Attitudes Toward a Career in Science Scale ■ 

. ^" the Careers in' Science scale, the percentile equivalent of score 30 
divides the scale into negative and positive sections. Note that at the Grade 10 
■and 12 levels only 49% and 50% respectively, of the pupils scored on tl\e positive 
side of the scale.. Pupils at all grade levels assessed do not appear to have a 
high interest in pursuing a career in science. This conclusion is very unfortu- 
nate in view of the probable increased need for technicall7 and scientifically 
trained male and female personnel in our present and future work force. 

5.9.4.1 Sex-Related and Other Dif^rences 

An analysis of variance test revealed a non-significant differenc'e in the 
relatively low mean scores of boys and girls on the Careers in Sci ence scale st 
both Grade 10 and 12 levels. Two items showed signincant sex-related differ- 
ences. An examination of the item-response patterns indicated that the majority 
of pupils are not interested in pursuing a career in science and would not be 
satisfied with the life of a sTcientist. 

It is also interesting to note that, once again, at both grade levels girls 
are mbre negative than boys to the idea of pursuing a scientific career. Scierice 
teachers and guidance counsellors are encouraged to study the possible 'causes of 
these results and offer suggestions on how to improve the - att-itudes of students 
toward pursuing a scientific career. 
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5.9.5 Attitudes Toward the Methods of Science Scale 



.The Methods of Scienc-e scale- was administered only at Grades 10 and 12. As 
shown in Table 2.9, the Hoyt internal-consistency reliability estimate was ,50 
for each grade. Although this value is sufficiently high for measuring group 
differences in average scores > it is of interest toN^jntemplate why it is so low 
compared with other scale efstimates. , , - 

The Methods of Science scale had the highest of all the attitude mean 
scores. However, it also showed the lowest spread of scores at each grade level. 
This latter fact had a great influence in depressing the reliability estimates 
because the size of a reliability coefficient tends to increase as the standard 
deviation increases. \ 

A study was conducted to determine the amount of variablitiy of (pupils res- 
ponses within each item. Interestingly, on all items at both grade levels, there 
was a very large modal response situated on one or the other side of the "Can't 
Decide" category. Pupils, therefore, tended to answer the questionnaire in 
pattern that is seen in typical True-False test results. A" study of the content 
of the items shows they contain a very high cognitive component and thus the item 
statements did not permit" or promote a broad emotional reaction that is necessary 
for affective measures. j' ^ ^ 

As a result of the foregoing factors, one may conclude' that both Grade 10 
and 12. pupils are very knowledgeable about the methods of science as measured by 
the questionnaire. However, the intent of measuring attitudes towards methods of 
science was not* realized. 

5.^.6 Specific Issues in Science 

This section, which concTudes the chapter, presents sex-related differences 
over three grades on selected responses to ten Statements on current issues in 
science and technology. Sample sizes used in the various grad^are as follows: 

Gender Grade 8 ' ' * Grade 10 Grade 12 

.Male 531 476 ^ 579 

Female ^ 497 * 502 541 

Unlike the attitude measures previously reported in the chapter, the items 
addressing Speci f ic Issues do not constitute a scale. Therefore, selected res- 
ponses to each individual Specific Issues item are reported. All figures given 
in the items are percentages of students responding to the category. 
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1. STUDENTS- SHOULD LEARN HOW TO USE COMPUTERS 



Grade 8 



Grade 10 



Agree Strongly Agree Agree Strongly Agree 
Male 48 34 53' 

* 

Female 61 ' 17 . 



63 



. 24 
16 



Grade 12 ' 
Agree Strongly Agree 
61- ' 18 

62 




motivational appeal that computers have for many "pupils ' ^"^/o^ intrinsic 




?ECHNoToGy''' '''' '° ' '''' OF ALL THIS 

^ -Strongly Disagree/Pi sagreP Can't Decide Agree/Strongly AoreP 

8 Female 58 20 . 22 



10 Male 
10 Female 



,10 Male 
to Female 

— I — — 

\ 
\ 



78 
62 

77 
64 



9 

17 

10 
17 



13 
21 

13 
19 



todv;r:j?ifrr.^^s:em "^^r^.^z. i 

4. Highway speed limits should be made, lower so imi we can save gasoline 



Grade 8 

Strongly 
Pi sagree Di sagree 



Grade 10 
Strongly 

Disagree Disagree 



Male 
Fema 1 e 



1 Grade 12 
Strongly 

Disagree Disagree 
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In the "battle of conservation and economy vs speed— speed wins. No doubt 
this is an emotional issue which involves the importance of the automobile in our 
society, particularly its influence on young people. Do- pupils actually under- 
stand the relationship between speed and gasoline consumption? If they do, then 
one must wonder whether their responses show a lack of concern for resources or 
whether their need for a thrill overpowers ether considerations. 



6. WE CAN USE ALL THE NATURAL GAS, OIL AND GASOLINE IJE-NEED NOW BECAUSE , FUTURE 
"generations will FIND NEW FORMS OF ENERGY. 



Grade Gender Strongly Disagree/Disagree Agree/Strong'ly Agree 

•8 Male 75 ^- 1^ 

8 Female * 75- ■ 12 , 



10 Male 75 15 

10 Female 85 " ' 9 



12 Male 74 . 19 

12 Female 83 .7 



On first glance, the results appear to favor conservatiqn. However, when 
compared with the results of Item 4, the reslilts are inconsistent. In ^particu- 
lar, the boys may be saying that others should conserve but don't slow down our 
cars. On the other hand, boys may have more faith in science to solve our future 
problems. Items 3, 8 and 10 are concerned with various environmental issues. 

Considering Item 3, some individuals will claim that the statement is ambig- 
uous, others that the topic is highly controversial. Perhai^s there is truth in 
both claims as pupils appear very ambivalent \n their choices.* The "Can't 
Decide" responses are quite similar over the grades with girls less willing to' 
take a stand on the issue. However, older pupils show an increase in their 
favorable ratings toward nucl ear - plants--boys more so than girls. The latter 
fact may reflect more reading of technological (pro-nuclear) material by boys. 



^* NUCLEAR^ptANlf ^'^^^'^^ ^^^^^^^ ^^'^^^^ "^^^ ^^^^ POLLUTION THAN 



Grade 


Gender 


Strongly 
Di saarpp 


u I bayree 


Can t Decide 


Agree 


Strongly 
Agree 


00 CXD 


Male , 
Female 


11 

3 


26 . . 
28 


26 
. 33" 


28 
'32 


9 


10 . 
10 


Ma Je ' 
Female 


13 ' ■ 

5 


■ 33 
28 


24 

' 35 


22 , 
28 


9 

4 


12 

• 12 


Male 
Femal'e 


15 

7 


35' 
33 


20 ^ 
31 


- 25 


8 • 
4 



8. FACTORIES SHOULD BE REQUIRED TO REDUC E SMOKE POLLUTION EVEN IF PRICES 'GO" UP 
Grade_8 • Grade 10 Grade 1 2 

Aaree Strongly Agree A^riee Strongly Agree A^ree Strongly Agree 

"^1^ 42 - 35 48 36 44 38 . 

Female -50 .20 47 29 57 '.^ 25 

The, statement in Item 8 appears easy to' agree with Dartinilflniv ;,mnv,nc-(- 
young^people who haven't been confronted 'with Lting the 'cha,rngr'^f/:°S^ 



r. ■ . 



10. FARMERS AND RANCHERS 
ARE NECESSARY 


SHOULD BE 


ABLE TO USE ANY CHEMICAL 


SPRAYS THEY THINK 




Grade 


8 


Grade 10 


Grade 12 




Strongly 




rn nn 1 m 


rnnn 1 v 

o u 1 v^ii ^ 1 Jr 




Disagree 


Di sagree 


Disagree Disagree 

• 


Disagree Disagree 


Male 


28 


48 


31 50 


39 47 


Femal e 


32 


49 


37 52 


43 47 



In Item 10 the pupils took a strong anti -poll ution stance which, increased 
with age and was more apparent among females.' 



5. SCIENTISTS SHOULD CONDUCT EXPERIMENTS ON ANIMALS IF THEY THINK PEOPLE WILL 
BE HELPED . . 





« 


Grade 8 




Grade 10 


Grade 12 




Can't^ 


Strongly 


Can't 


Strongly 


Can't Strongly 




■Decide Agree 


Agree 


Decide Agrge 


Agree 


Decide Agree Agr^e 


Ma»le 


- 14 47 


17 ■ 


15 52 


15 ■ 


10 58 15 


Female 


12 ^43 


.14 


17. 47 


10 ' 


16 53 9 . 



Students basically agree with , Item 5 ^and a sligKt increase is noted by 
grade. Probably, older pupils are more aware of the potential benefits of animal 
research. Males are consistently more in favqr of animal experiments while 
females may be more sensitive to possible animal suffering. 



2. SCIENTISTS SH0OLD DO. MORE RESEARCH ABOUT CREATING LIFE IN THE LABORATORY 



1 

Grade 


Gender 


Strongly 
Disagree 


Disagree 


Can't 
Decide - 


Ag ree 


Strongly 
Agree 


oo oo 

* 


Male 
Female 


4 

3 • 


17 
17 


34 
42 


39 
35 


7 
3 


10 
10 


Male 
Fenal e 


6 
5 


25 
26 


38 
37 


27 

28 


4 
3 


12 
12 


, Male 
Fenal e. 


9 ' . 

8 


30 
29 


32 
37 


24 ■ 
24 


4 
1 



The statement in Item 2 poses a Complex issue and the results may reflect 
the mixed feelings of society at large. The modal response of "Can't Decide"' is 
generally over one-third of the prfpils across the grades". Older students, with 
their increasing percentage of disagreement, may be more aware of the dangers of 

-L^'^ ""'^ ^ ^^'^ "i^^i"9 to trust others on moral 

issues. Under the guidance of a capable • teacher this could prove to be an 
excellent topic for research and discussion in the classroom. 



9. PEOPLE SHOULD BE CRITICAL OF COMPANIES' CLAIMS THAT THEIR MEDICAL DRUGS 



Grade 


Gender 


Can't 
Decide 


Agree 


Stropgly 
Agree 


8 
8 


Male 
Female 


23 
24 , 


52 
50 


16 


1.0 
10 


Male 
Female 


• 18 
17 


54 
52 


'20 . 
27 


12 
12 


Male 
Female 


15 
15 


56 
57' 


24 . 
26 



In Item 9, the shift over the grades from the "Can'^t Decide" response toward 
agreement with the statement may reflect a healthy skepticism as well as greater 
consumer .consciousness. However, from the companies ' point of view one may ask 
whether pupils know about the types of testing -that is carried out, or about the 
various federal government safeguard tjegulations. 
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CHAPTER 6 

ELEMENTARY TEACHER QUESTIONNAIRE RESULTS 

John Sheppy 

c 

6.1 Development and Description of the Questionnaire 

rnlumH/'?n'Hnl° '^^r^'^^ .'"''^"^ ""^^^t science teaching in British 
tSl mft'R r ..r"^ 'r'""^ classroom practices, and to assess changes s ee 
the 1978 B.C. Science Assessment, data were, sought from teachers of elementarv 
m ?Sat^;n"n'f' ft" ^"f.^tionnai re. The questionnaire eveloped ^a^^ 

w??J nino alteratLT' Tf "^^^ '^''^^^^ unchanged o? 

t on wa^.n U into Vn ^^"/^'^ '^'"9^^ substantially. Occasionally, a ques- 
nHni„,i ^ \ -^"^ °' questions we-re combined into one. Of the 61 

cues s'^efe TdVed'^^''rh"''' ''''''' '''' questionnaire ;nd eight nei 

questions were added. Changes were nade in the wording of the previous oues- 
t ions, to modify, the choice categories, or to reflect changes of cnntPnt^nH 
context Of elementary school science. Thirty-nine of the questions s^^^^^^^ 
minor^^changes, also appeared on the questionnaire for teachers°"of sec6nda^5 

The teachers' responses to the questionnaire and their implications ar(> 
VnUnl'li'' ^'^-^'^^ chapter which, with a few exceptions 

Se ?on 'ir r"nr'."''^°'''^- ''''' recommendations are col ec'ted n 

nfSlrlc J questionnaire appears In Appendix H of this report. Unless 

.otherwise stated numbers shown are the ranked percentages of teachers Who 
.n fuHp . ^° ^^^\°Pt^°"- The base for the percentage calculation does nSt 
a roxima^'et^^^ onjitted the question. The number' of omissions was smaf 
japproximately 10-30) for most one-part questions, but was sometimes high (over 
.^^P^^V^""'^- discussion is devoted to the section on G ade- 
-Spec fic Information since it was only used to ask .teachers to identify a q?ade 
level perspective from which to answer th^ Jast two sections of' the quest^on 

Description of the Sample of Elementary School Teachers 

The population from which the sample was chosen initially inrlnHpH 
eachers who, in the Fall of 19§0, indicated'on Form J (n^ Education 2001W 
they registered at least one of Grades 1 to 7. The selection nrocess then 
excluded all principals. Vice-principals, a'nd school district staff and anv 
eacher who had been previously selected to answejv a Sc enc^CouncYl W Cana a 
Science and Education ^tudy questionnaire. The remainiiig 9991 teachers we^e 
divided into seven mutually exclusive groups by the grade or one of the'^ades 
which they registered. Approximately one-sixth of the teachers were selected ■ 
from .the lists created. From a random start on each list, every si xrh succeedina 
name was selected, resulting in a sample of 1614* teachers succeeding 
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Questionnaires with the selected teachers' rnames on the covering envelopes 
were mailed to the schools. The principal was instructed to give the question- 
naire to the indicated* teacher unless the teacher was no longer in the school or 
was not teaching science. In these cases, the principal redirected the question- 
naire to an alternate teacher at the same grade level. Teachers wer§ instructed 
to remove their names from the covering envelope prior to returning the question- 
naire, so that returns were anonymous. Eighty-two percent (1322 teachers) of the 
sample<returned the questionnaire. 

A]] groups concerned with the Assessment wish to acknowledge the care with 
v/hich the questionnaire was completed, the thoughtful comments which were made, 
and the high return rate" of the questionnaire. 

In 1978, three percent of the teachers surveyed reported that they taught no 
science. In the 1982 Assessment, such teachers were excluded from the survey. 
Since teachers were selected on the basis of the 1980 Porm J data rather than 
from 1981 data, teachers new to a school, including all first year teachers, were ^ 
systematically excluded from the ^survey unless they were asked by the school 
principal to act as alternates. 

6*3 Teacher Background and General Information 

The first section of the questionnaire asked teachers questions regarding 
their personal, educational and professional backgrounds, and about the school 
situation in which they taught. Seven questions were use^^to obtain this infor- 
mation. 

6.3.1 Experience, Gender, and Age 

Question 1 asked teachers to report the number of years of teaching experi- 
ence they possessed. The median value, reported was just over ten years. In. 
1978, the median number of years teaching reported was^ just over eight years. 

Table 6.1 shows that, in 1978, 36?f of the teachers had five or fewo^ years 
experience; now only 24% have five or fewer years. 

Direct comparison of the more experienced teachers is not possible because 
of changes made in the questionnaire but, in 1978; 28% of the teachers had 14 or 
more years of experience; now 30% have 15 or more years. 

Question 2, which asked teachers to indicate their gender, shows that 62% of 
the respondents were female and 38% male. The 1978 survey showed 33% m^le. One 
cause for the increase in the number of male teachers ' could be a significant 
increase in the number of males teaching in B.C. elementary schools; an alterna- 
tive cause could be that more males were specializing in sci*ence teaching in 1982 
than in 1978. 



Table 6.1: Yea rs of Teaching Experience in 1978 and 1982 
1978 



1982 



Years of Percent of years of Percent of 

Teaching Experience Teachers Teaching Experience Teachers 



1 or less 6 

2-5 ' 30 

6-9 20 

10-13 , 16 



1-2 8 

3-5 . 16 

6-10 26 

11-15 19 



^ "^'^ 28 More than 15 30 



The results of Question 27, tabulated by gender, clearly show that m;,lp 
teachers are used as science specialists to a greater exte r than females Tu\l 

nonrfnflJ ^^"t^^^^ ^-^'l- Jh^ absol ute numbers reinforce the picture shown by the 

Question 3 requested that teachers indicate their ages. The age fiourAs 
? ^lZ'K"L 'T' '° experience values. The .edian age in 1982 was 

1 ttle less^han 36 years and in 1978 it was a litt'le over 33 years' The data 

a :%o'r -1982 ^^WMle'Tn'^.'^" 'T.' 1°'^" ''''' on?y'22%^beinTu 
o?der "^'^ °' in, 1978, in 1982, 35^S were 40 or 

teacherr?as'?Ln°^nn'^fh' ^^''^^''^^^^'y^J^^^or secondary and senior secondary 
teachers as shown on the questionnaires in Appendices H and I) show that the aae 
distributions for elementary and junior Secondary school tea he'r in 1982 were 
very similar, while, on the average, senior secondary teachers were older. 

teache^s^^^ ^'^ '""^ ^'^ '"^ experience of male and female 

Table 6.2 indtcates that, on the average, male teachers of elementary school 
science are more experienced than female teachers by about three yea?s L m^?e 
nedian is 12.5 years, the female median is 9.6 years. Table 6 3 indicates That 
males are older by about 1-.5 years: the male median is 36.8 yea s the female 
median , IS 35.1 years. The career pattern of teachers seems to be ihat 4 the 
average, women start teaching younger than men, and during their early yea rsthave 
tZl ''''' '"'J"''' ? -"^"^ drop out for pe iXo 

llTn Hn W'^f °^ teaching men have more experience for their age 

than do women. Thirty-six percent of women between 25 and 29 years old have six 
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to ten years experience, but only 18% of the men in this age bracket have as 
much, whereas 96^ of the men 50 years old or older have more than 15 years 
experience, while the corresponding figure for wemen is 83%. 



Table 6.2: Percentages of Male and Female Teachers by 
Years of Teaching Experience 







Years of, Experience 




bender - 




1-2 3-5 6-10 


11-15 


• 

over 15 


rid 1 e ^ n - 




6 13 26 


19 


37 


Fpma 1 p f n 


^802) 


9. 18 27 


19 


26 




Table 6.3: 


Percentages of Male and Female Teachers by Age Group 






Age 






Gender 


\ 


24*or 25-29 30-34 
younger 


35-39 


40-49 50 or. 
over 


Male(n = 


499) 


2 13 25 


23 


24 14 


Female (n 


= 802^ 


6 • 21 ^ 21 


19 . 


2L 13 



The above analysi s' shows that the typical elementary* science teacher in B.C. 
is about 36 years old and has about lOyears'of experience. The teaching force 
is -now more mature and more experienced than in 1978. Consequently, teachers 
are, on the average ,' more distant in time from their initial training. 



Question 4 attempted to assess the breadth of teaching background of 
teachers. The responses show that very few people are concurrently teaching 
elementary school science and science at the secondary. or other levels (a total 
of three individuals in the sample), but that a substantial number (eight per- 
cent) of elementary teachers have taught at the secondary Jevel in the past. 
Only 1 5% of the sample is concurrently teaching both primary and intermediate 
level • science. Fourteen percent of the sample tiave taught the primary level, 
but are .now teaching at the intermediate level, while 10% of the sample have 
moved from the intermediate level to the primary level, for comparison, data 
from the secondary teacher questionnaire Indicated that more tha^i 20% of the 
secondary science teachers have taught elementary school science. 
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6.3.2 Educational Back(jround 

teacherrVor thVtaVr^^'\.l^^ educational preparation of elementary 

teacners for the task of teaching science. A problem arose from the failurp nf 

Umunl' II ' '''''''' °" '''' '''''' question; i Seed I %he 

fifth line, 58.5% of the respondents indicated no category r~ An ex3min;,tnnn J ! 
sample of the questionnaires showed that less than one pe7cent fa e^ t icL 
any courses taken, about 30^ answered the question as intend^ and .hnnf 7nl 
indicated categories on some questionnaire lines on y. study of these'ca 

fn^frpret'e'd T^^^ct^in^'t^I^'' '''' "'"^'"^ '''' thi's' q'ues\'iof ^re "b 
interpreted as indicating that no course was taken in the area The Hai-a in 

eT.UnJ fh'f ''''''I' give percentages only of those who responded. Tab e 

indicated abo'^e.'^""'^'^ ''' ''''' '^^^'^ t^e as^umj?!' 

Comments will be made in succeeding parts of the report regarding teachers' 
preparation in courses in the teaching of science. ^^ydraing teacners, 

Table 6.4: Percentage of Elementary Teachers- Reporting Numbers of 
^University Courses Completed in Sciences 

URiversity Courses Conpleted 



Area of Study 


None or 
No Response 


Less than 
One 


One 
(3 units) 


Two or 
Three 


Four or 
More 


The Teaching of Science 


21 


9 


50 


18 


2 


Biological "Science ' ' 


50 * 


3 \ 


* 28 ■ 


12 ' 


7 


Earth/Space/General 
Science 


53 


3 

* • 


29 


11 


4 


Physical Science 


63 


3 


19 


11 


5 


Other Science 


87 


. 1 


5 


4 


3 



f,nw I Of the elementary science options available to Bri tish /Col umbia elemen- 
tary school teachers places emphases, upon three major areas of /^i ence the bi o 
ogical sciences, the physical sciences, and the earth/space scWL The abo^ 
tto^in^t; o^es^e areL!^^" '''''' ^-^^-^ h/ve^ni v>rsuT^•ev?edt:! 

To examine this problem more closely^ Table 6.5 was prepared. It shows the 
percentage of, teachers reporting di fferent" total numbers of scien'; courses 
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Table 6*5: Percentage of Ejementary Teachers Reporting Total 
Numbers of Um^rsity Science Courses C ompleted 

Number of Courses Completed , Percent of Teachers 

r -t ^ — 

None ' ^ • 23 

Less than One ' 2 

One or equivalent (3 units) ' ^ 26 

Two or More - 49 



Twenty "five percent of the teachers reported they had taken less than one 3- 
unit university/college level science content course. This indicates a serious 
deficiency in the preparation of elementary school teachers when one considers 
that science is one of the major areas of human activity, is one of a linited 
number of ways of knowing, and i? a major ^force in the social fabric of our 
times^ It is encouraging that nearly 50% of the teachers have at least two 
university level science courses, although multiple courses are often all in the 
same area* 

Considering the factors mentioned above, th& Contract Team recommends that: 

• \he Faculties of Education in British Columbia revise teacher 

education programs as needed to ensure that all new elemen- 
tarV schJ^i<teachers experience science study to a minimum of 
. - • • a 3\init course or equivalent at the university/college 
level 

• the Ministry of Education revise certification guidelines to 
reflect the above 

Table 6.6 shows the percentages df males -^nd of females who indicated that 
they had taken two or more courses in each of the areas listed in Question 5. 
These data show>^hat a higher percentage of male teachers are well trained in, 
science and in sconce teaching. Although female teachers are more numerous in 
schools than males/N^he actual number of males with superior training exceeds 
that' of females. 
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Table 6.6: Percentages* of Male' and Female Elementary Teachers with Two or 
More Courses (6 Units or More) in Different Science Areas 



^^"^^f" TeiJ^ing Biological Earth/Space Physical 



_ . ^ - r--- . .v-.-u. Other 

Science Science General Science Science Science 



Male 27 ■ 26 25 

Female .16-15 



26 14 
9 8 3 



* Percentages may sum to more than IQO due to multiple course concentrations. 

The above data are indicative of the problem recently emphasized bv the 
Science Council of Canada's 1982 publications. Who Turns thrWhe eP and 
Science Education of Women in Canada: A Stateme nt ot Concern , thai-. ^ -ri^nro-^T 
stereotyped as a male activity. Even at the elementary school level, the best 
•prepared science teachers that girls encounter are likely to be male and, if the 
class IS taught science by someone other than the homeroorr) teacher, thafperson 

Ih Jh^t"°'' K ^^"^ it is strongly sugge t 

ed that secondary schools and universities encourage women who are interested in 
science to consider elementary school teaching. Ways should be sought in which 
women preparing to be elementary school teachers can become interested in 

Question 6 requested information about the recency with wMch a methods 
course in the teaching .of science was taken. metnoas 

1 

The data from Questions 5 and 6 indicate that somewhere between 18% and 21% 
of the teachers now teaching elementary science have never taken a methods 
?n"iQ7« . a substantial increase over the eight percent who so indicated 

BMti-sh Co^umTfa - '^""^ Patterns of teacher preparation in 

The in-service implications of the remainder of the data from question 6 are 
considered in Section 6.7.2 of this report. question b are 

6.3.3 School and Class Size 

■Question 7 asked teachers to report on the size of school in which they 
worked. Nearly two-thirds of the teachers ar6 in schools of 25p-500 students ' 
Onl.y 11% are in larger schools, and 28% are in smaller schools. 

. Question 42 asked 'teachers^ to report on the size of their largest science , 
VJrlL. \ grade level they had indicated in the Grade-Specific Information 
section. For. most teachers, this would be t+ie size of their own class, although 
22% of the teachers surveyed did teach science to classes other than their own. 
The data are shown in Table 6.7. 
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Table 6,7 : Percentage of Elementary Teachers by Grade Level and 
Size of Largest Science Class 



Size of Largest 
Science Class 








braoe 








Al 1 

1 1 


Grades 


i 


9 
L 


'X 
0 


A 
4 




a 

D 


7' 


1978 


1982 

^ J\J Cm 


20 or Fewer 


97 


cc 


O'X 
CO 


1 1 
i i 


Q 


7 




14 


15 


21-24 


oU 


Di 


oo 


1 R 


C\J 




1? 

1 L 


25 


30 


25-28 


12 


22 


35 


46 


42 


39 


41 


33 


33 


29-32 


0 


2 


6 


23 


23 


35 


34 


22 


18 


over 32 


0 


2 


0 


5 


6 


4 


7 


6 


4 


Number of Teachers 


210 


184 


204 


160 


182 


178 


209 







•Table 6.7 clearly shows that there are more smaller classes and fewer large 
classes in science now than in 1978. It also shows that primary level classes 
are likely to be smaller than intermediate classes. , 

When the data from Question 42 were analyzed in terms of school size, the 
analysis showed that smaller classes are far more common in smaller schools. 



6.4 Cftordi nation 

The 1978 Science Assessment strongly recommended that there be formally 
(K^ignated science coordinators at the district level and in larger elementary 
schools. In order to 'assess the current situation, the four questions, about 
leadership used in 1978 were asked again in 1982 with only minor changes. 

6.4.1 Coordination Within Schools 

Teachers were asked to indicate the form of coordination existing in their 
school in Question 8, and to rate this form of coordination in Question 9. 
Tables 6.8 and 6.9 summarize the data for both Assessments. 
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Table 6.8: Percentage of. Teachers by Form of Science Coordination in 



"o 


rm of Coordination ^ • 


1978 


1982 


)e 


signated coordi,nator . 


Q 

o 


■ 7 ' 




rking group of teachers 


12 


1 1 
1 i 


Assumed by school administrator 
Aslsumed' by teaser 


) 

)17* 
) 


7 
16 


No 


1 form 


60 


57 


Ot 


ler 

1 ^ 


3 




★ 


In 1978 these two categories were combined 


in a single 


» 

response category. 




1 Table 6.9: Elementary Teacher Ratings of Adequacy of School Science 
^ Coordination (1978 and 1982) 


r 

Rating 


Percent 
- 1978 


of Teachers 
1982 


Excel lent or Very Good 


16 




Satisfactory 


54 


53 


Unsatisfactory or 
Very Unsatisfactory 


' 31 


35 



It IS evident that there have been only small changes in the last four years 
and these have been achieved mostly by individuals assuming coordination respon- 
sibilities Most teachers in both Assessments reported' no form of school coordi- 
nation. This situation contrasts with that at the ^ secondary school where formal 
coordination exists in nearly 90% of the schools. 

Less than one teacher irr eight rates t..lie_t^.^choQl Goord4natron -beirt^ 
recpxved.as better ttiaa^^ati sf attory r anr IS^Vf the teaching .force are dissatis- 
fied. In order to examine whether dissatisfaction lay in -the quality of coordin- 
ation being received where there was leadership, or lay in the lack of leader- 
snip, Table 6.10 was prepared. 
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Table 6.10: Elementary Teacher (ratings of Adequacy by Form of 
School Science Coordination 

Form of Coordination (Percent Experiencing that Form) 

f ^ : 

Rating Designated Group of Assumed by Assumed by No 

Coordinator Teachers Administrator Teacher Form 



Excellent or 
Very Good 


31 


1 

24" 


19 


22 


2 


Satisfactory 


" 59 


65 


73 


61 


• 43 


Unsatisfactory or 
Very Unsatisfactory 


9 


11 


8 


17 


55 



Table 6.10 shows that where coordination exists, it is well received by the 
majority of teachers, and that foriiial coordination produces .greater satisfaction 
than does informal coordination. Wherl no coordination^ exists, 55% of the 
teachers find the situation unsatisfactory at be-st. 

«> » I • 

\ 

6.4*2 Coordination in School Districts 

Similar questions were asked ^bout science coordination at the school dis- 
trict level and the results are summarized below in Tables 6.11 and 6.12, 



Table 6.11: Percentage of Elementary Teachers by form of Science 
Coordination in School Districts (1978 and 1982) 



Form of Coordination 


1978 


1982 


Designated coordinator 


32 


42 ^ 


* 

Working group of teachers 


19 


17 


Assumed by administrator or teacher 


' • 8 


6 


No 'form - < ^ 


38 


33 • 


Other 


4' 


2 
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Table 6.12: Elementary Teacher Ratings of Adequacy of District 
Science Coordination (1978 and 19.82) 



Rating 




' Percent 
' , 1978 


of Teachers 
1982 




Excellent -or Very Good 




15^ 


18 




Satisfactory 




• 

51 


\ 47 




Unsatisfactory on 

>a.Very Unsatisfactory ^ ' 


1 


34 


1 

35' 


a 



A larger aumber of teachers experience coordination at the district level 
than at the school level. There has been a- signi ficant Increase in\such coordin- 
ation, since 1978, -and detailed examfration of the questionnai re^ resuTts from both 
Ass:essments shows that this increase -has -occurred in ^ach of the three forms of 
des-ignated coordioation : elementary science coordinators, elementary-secondary 
science coordinators, and coordinators of science with other, subjects. However 
one-third of the teachers still report no coordination^ Despite the increase in 
coordination, the degree of satisfaction rema*ins much the same as in 1978 'To 
examine the ^'ource of dissatisfaction. Table 6.13 was prepared. J 

Table 6.13: Elementary Teacher Ratings oV "Adequacy by Form of 
District Science Coordination ' v . - 

Form of Coordi'nation (Percent Experiencing that Form) 

^^^^^"9 Designated Group of Assumed by Admin- ' No 

. , Coordinator Teachers/ * ist'rAtor or Teacher- -Form 



Excellent or 
Very Gooc^. ^ ' 


31 


~ 19 


' ; ' ; 

.5 ' 


0 " 


Satisfactory 




64 , > • 


•50 


24 


Unsati sfactory or i 
Very Unsatisfactory 


12 


17 


45 


» 

\ -^76 



It IS evident that teachers find any form of coordinkion at the district 
level preferable to no ?:oordination . Formal coordixiation is superior to informal 
(assumed) coordination and designated individual • coordinators are preferred to 
coordination by groups. It would seem that the greater the degree of assigned 
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responsibility, the higher the satisfaction of teachers with the job done. Where 
no coorjji nation exists, three-quarters of the teachers expf^ess dissatisfaction. 
.Where* the job of coordinating science has beeri informally assumed, the responses 
of teachers indicate the results have not .been uniformly satisfactory. This 
lack of uniformity could relate either to the time and facilities available to 
the informal coordinator or to the suitability of the individual- tp the task. ^ 

i Tabfe 6.14 wcis constructed to exapri^ne the degree of correlation between 'the 
forms Qf leader,ship at the two level s. 



- Table-6.14: Form of Elementary School Coordination by Form of District 
^ Coordination * 







Form of District 


Coordination 




Form of School Designated 
Coord! nation Coordinator 


Groupjf'of 
Teachers 


Assumed by Adnin- 
istrator or Teacher 


No 
Form 


Designated coordinator 


12* 


5 


3 - • 


■ 1 


Group of teachers - 


12 


14 


7 = 


9 


Assumed^ by administrator 


5 


11 


15 


7 


Assumed by^teatTberV 
No form ^ 


23 ■ . 


• 17 


'8 


8. 


47 


■ 52 


66 


■ 75 



* Figures are rounded percentages . • ' , 

Where forma'1 district coord^atipn exists,, there is more likely to some 
form of cQordination withiti the school' than where there is either informa] -or no 
district coordination. , It is still a matter of concern that, even where formal 
district coordination exists, one teacher out of two experiences no in-school 
coordination.' Wllere no form of district coordination exists it is highly proba- 
ble that there will also be no. form of school coordination. Table 6.11 in con- 
junction with Table 6.14 reveals that nearly one teacher in four rep.orts experi- 
encing neither district nor school I'eadership in science instruction. 

Based on the above analysis,"*^ the Contract Team believes 'that coordination 
'and leadership in elem"enta.ry science in the school's of British Columby-a should be 
a matter of concern to districts. There has been little'progreSs in this area 
during the past four years. It is eviclent that teachers are looking-for coordin- 
ation in science and are much more satisfied. when coordination exists. 
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Therefore, the Contract Team reconmends that 



districts appoint or designate a qualified individual to be 
responsible, for coordination of the elementary science program 
within the district . ^ * 

• districts and- schools evaluate the form of science coordination 
within each school and establish sonie form of school -level 
coordination where none now exists 

These recommendations are similar to those made 'in 1978, and the Contract 
Team finds. it discouraging that so Little progress has been made in' this area. • 

'- . ^ 

-6.5 Physical Facilities, Materials and Equipment ' 

The third^ section of the questtonnai re' sought • to obtain teachers' percep- 
tions of the physical environment in which science teaching takes place. Eleven 
questions were asked in this category. 

^ * ♦ ' 

6,5;1 . Structural Facilities ' ' • 

• ^ ' " . ^ / 

» * *■ 

Question U asked teachers to rate the adequacy of le' physical features of~ 
clas.srooms according to five categories. The data are shown in Appendix H. The 
simTl;ar question In 1978 (Question 5) used a different numerical scale, so direct 
. comparisons are not possible, althou^gh qual itati ve compari sons can be made. 

,■ .In general, the standard ' classroom faci.l ities— 1 ighting-, flat-topped desks 
or tables, venti 1 ation ,* chal k .board , and bulletin board space— were reported to 
be adequate or better by most teachers, (^pme teachers seem to have interpret&d 

lighting as. meaning specials kinds of lamps and rated this as "Not Required" ) 
The Contract Team is .concerned that nearly 40% of the teachers reported deficien- 
cies 1n classroom facilities (i.e. inadequate ventilation or appropriate desks' 
and tables not available). > 

.Sinks, water outlets, electrical outlets, essential for a good science 
program, were rated as adeqlfne or better by slightly less 'than half of the 
teachers. ,In more tha/i half, the classrooms in. which science is taught, these 
.features are still missing or inadequate. 

, In 1978, space for storage and preparation, ^s well as student work space 
was reported to be. inadequate by most science teachers. There seems to" have been 
little change since that tiine. Only one teacher in three rated storage- space for 
§cience matena-ls as adequate. Storage space for student projects was even 'less , 
available. While 67% of the teachers perceived a need for special storage for 
dangerous materials, 40% of them rated such storage as inadequate or missing. 
Three teachers in four felt that' a science preparation room was needed, and less 
than- one in ten felt the present facility was adequate. Work space for students 
fared' better than other space it^s, but was sti.ll felt to be adequate by only 
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40% of Ihe teachers. A frequently recurring comment in the free response section 
was the need for a special science room. In Section 6.10.4 it is shown that 
teachers rate the provision of such a ro.om as" one of the changes most likely to 
produce improvemenlT.in science instruction. 

Question 20 requeste4 information regarding the location of storage facili- 
ties in the school. Table 6.15 compares 1982 to 197.8 responses for this ques- 
tion. 

Table 6.15: Location of Science Materials/Equipment Storage 

in Elementary Schools, 1978 and 1982 (percentages) » 

: ^ X s 

Location 1978 _ ' 1982 . 



Convenient central storage room 




. 37 


41 


Inconvenient central storage room 




22 


28 


Distributed throughout the school 




28 > 


18 


Designated classrooms 


* 


10 


9 


Other 




5 


•4 



The 1978 Science Assesstnent Report recommended the establishment of central 
storage fn each school as the most satisfactory method of storage. It is encour- 
aging to note that there has been an improvement from 59% (1978) to 69% (1982) of 
thi teachers reporting such a facility, wUh a corresponding decrease ii? the 
number, of teachirs' reporting that equipment is scattered throughout the school'. 
However^ there are still a large number, of schools without . convenient central 
storage. Among comments made by teachers in the free response section of the 
questionnaire, the third most common comment was that classroom ^and storage space 
was inadequate for the kind of teaching job the teacher wished to do. 

The 1978 Assessment Report suggested w^ys in which the classroom space be- 
comiagi;available through declining enrollments could be utilized to improve the 
facilnies and space deficiencies whicih were noted in the 1978 Assessment (Volume 
II, p. 36). Many of the same deficiencies still exist. 

The CoDtract Team suggests that: . * \ 

• school districts provide for the iacorDa|^ion of science , and 
storage rooms in rfew elementary school oP'^ldings and for the 
convers^ion .of some existing general classrooms into rooms with 
adequate science facilities 
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• - school districts and principals examine schools for ways to 

s I e'is'a'va '''' ""'''^^ ^^^^^^^e and prepar'atio 

space IS available for science teaching 

6*5.2 Safety Equipment 



, Questi^on ,12 also requested information regarding the adeauacv of Q;,fofw 

?;iJ:™at<^;,f .«p:i.r ^ k~ o7S ? 

that systematic checking seems to have declined from 24% to 20%' ""^ 
The Contract' Team recommends that: , , 

the Ministry of Education establish safetV standards for elementarv .rhnnl 
science classrooms, and provide funds for school <iistrict/ nnf- noiw^? a I 

also to correct deficiencies that may be discovered through such surveys 

This recommendation is repeated from ^he 1978 Assessment. ~ 

6.5.3 Science Materials and Equipment 



A series. of questions addressed the problems of science materials and Pn..in 
ITnlrf ^1 requested information on the frequency trth wHch chances" " 

apart from minor changes) had to be nadfe in teaching pl^ans bedause of difficSltv 
in obtaiQing equipment or materials. * The majority of teachPrrKyJ/win Ji 



-iM ^u* i u ' '^a^u" oeiaom- or "Never" occurred. Howpvpp 

Lnt and it 1^ d?s\;a??:n''- ^^P.«^i«"<^i "9 difficulty with availabimi of^ip- 
nfnr.nf ? I ^ ^ ,^ ^hea rtem ng to note that there were still 97 teachers fseven 



•responses to this question since 1978. 

Question 19 "asked a s.iiiilar qjfestion regarding the difficulfv nf nhf^ini^r, 

years It is disappointing that so many , teachers are still experiencinq difHcu? 
tynt, equipment and materials, although the small improver since 1978 is" 

fOuesJion'^'lM Tlif.^'f^ ''^l "^"'^^^^^ materials available to them 
(Question 15). Table 6.16 shows the ratings for both *1978 and 1982. • 
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Table 6.16: Teachers' Ratings of the QQality of Science 
Materia] s/£qiiipment (Percentages) 



Rating 



1978 



1982 



Excellent or Very Good 



Sati sfactory 



49 



Unsatisfactory or -Very Unsatisfactory 



29 



It can be readily seen 'that there has' been a decline in teaffher satisfaction 
with the quality of material s available to them in the. last four years. In 1978,, 
it was noted that teachers using the Materials Based Program rated the -quality of % 
equipment higher ttian' did teachers using STEM and Exploring Science . Later in 
this report, it is noted that there has been a .shift away from the usrfe of the 
-Ma^ials Based Program toward the latter two programs in the .interval betweed 
assessments. In part, this may account for the decline in satisfaction,* particu- 
larly if systematic efforts have not been made to_ obtain materials/equipment 
specifically for STEM or Exploring Science . * It " is important to note that 
comments regarding lack of equipment or the poor quality of the equipment were 
more frequent on. the questionnaire than any other category of commerits. Xhe 
Contract Team suggests that schools and school districts systematically examine 
the quantity and quality of the material s /equipment used .in their science pro- 
grams and make a determined, effort to effect improvements where thes:g are neces- 



Information regarding teachers' i nput , into" purchasing decisions regarding 
materials/equipment was eTicited (Question 19). About two-thirds of the teachers 
felt that they had adequate input. A small percentage (thPee percent) felt that 
the job was bejng left to them alone and the remainder wished to have additional 
i.nput. These, results are very similar to those of 1978. When the responses from 
this question were examined by cross-tab'ul atio'n with the question about. the need 
to change teaching plans (Question 141, it was found that teachers who have 
little or no input into choosing material^ and equipment have to change plans 
significantly more often than teachers who have adequate " input. 

Question 17 asked teachers which individual maintained and accounted for the 
sivience material's. Table 6.17 shows responses to this question in 1978 and 
1982. 



sary. 



/ r 





Table 6.17: Responsibility for Material s/Equi pnent in Elementary 

« Srhnnlc 1 Q7Q z^r>A looo fn j. \ ^ 



Person Responsible' 


1 Q7Q 
i)y / 0 


1 n o 

1982 




Each teacher looks after*' his/her own 


oo 




. 


Each teacher looks after cprfsin m;itor-iaTt 


5 


4 




A specially designated teacher 


36 


46 


is: 


Paid assistant 


/ 3 


2 




No policy ^ 


13 


20 




Head of Science Department 


3 






Othar ^ ^ 


2 


8 


f 



'•nth3*'!h-! ^"1^"'?'^' .1"^^ vic^e-principals were most frequently mentioned as- the 
Other who might have the responsibility. • 

Question 18 asked teachers to identify the most frequent way in which 
matenalsMuipment were obtained. As in 1978,, a central source in the school 
T?l nf ?hrr ^['r^'^y (44^)' with a district central source being chosen by 
32% of the teachers. It is a concern to the Contract Team that' 21% of the 
teachers most frequently "Get my own materials/equipment" if this response 
implies that teachers must collect and order, bit by bit. on an individual bas 
the materials needed for an adequate science program. I is not o s ble to^ e 

w;;r:olTcTe7i°n"l97^^ '''''''''' '''' -'tiplV^espont: 

Ready access to materials and equipment is essential if elementary science 
programs are to function as intended. The above analysis shows that Lne a^e 
still many schools in which convenient procedures have, not been establi hed It 
s suggesteid that each school assess the effectiveness of "its current polici 
1 mXr?al's? availability, and storage of ^science eq'SiJment 

6-5.4 Print arj,d Au dio-Vi suarMatenal.s . and Micro-Computers 

•th. c?hS'°\ M""i'fo^^° '''''' adequacy of science reading materials in 
the school. Table,6.18 is .a Comparative table for the results in 1978 and 1982! 

.hi. f ''l!. 60% of the teachers' s'till felt that the print materials avail- 

ble to them were satisfactory, there has been a significant decrease n sat - 
faction with these resources. The shift, discus^later in l*e rip rt aw y 
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from the Materials Based Program toward a more inforrnational approach to science 
teaching may be causing teachers to place more reliance upon printed sources. In 
many fields of, science, progress has been very rapid and materials are soon out 
of date. 



Table 6.18: Elementary Teachers' Ratings of Adequacy of Science Reading 
Materials in Schools in 1978 and 1982 



Rating 


1978* 


1982 


Very Inadequate 


• 7 


11 


Somewhat Inadequate 


21 


31 


Satisfactory 


53 


52 


More than Adequate 


19 


7 


There is No School Library 


5 





* Total is greater than 100% due to multiple response 



The Contract Team recommends that: 

• teachers of elementary school science work with school 
1 ibrarian-s to explore the possibility of upgrading the 
quality and^^uantity of print materials available to students 
in science. 

/ ■ ' 

Both Question- 12, in which 78% of the teachers stated that the audio-vi,sual 
equipment accessible to' them was "Adequate" or better, and Question 22 indicate 
that most teachers have little difficulty obtaining SMch equipment and materials 
when needed. This area, which !is common^across' all subject areas, seens well 
taken care of except in a minority of cases. Further comments on Question 22 are 
made in section 6.10.1 of this report. 

, Micro-computers; which have recently begun to appear in elementary schools, 
have not yet had much impac.t in thfe science program. Few^r than .four .percent of 
the respondents indicated any use of mi^cro-computers in s/ience. classes. 



6.6 V. Science Teaching ' ' . 

The questionnaire asked* teachgrs a series of questions about the emphasis in 
number of classes -and in time which they g^y^to science teaching, preferences 
regarding teaching level, feelings of adequacy of preparation* for the task, 
rating of the worth of the current program, and suggestions Tor general direc- 
tions for change. 

' ' ' . ^ 
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6.6.1 Number of tta-sseSfcto.%1ch Science' ij-,Tbubhtj 

• Question 27 a'sked teachers to Veport the number of classes to which thev 
aaught science. The data for 1982 are shown in Appendix H. ^ 

rucc^^^n^^ -^^V^^^"^"^'"^ teachers taught science to only their own 

fit {oJ ^ ^'f'^'' ^'^9^^ t*^^" science class. Considering that 

e chers soec.af?z"in:%"'"'i '''''''' propoVt'on o 

teachers specializing in elementary science teaching remains comparable with 

SectioTe.l^j. tabulated by se^d discussed earlier in 

fi.n Of Question 27 were also tai^-ulatedj {gainst the results of Oues- 

llZJ. h '^'T Background). Table .sS 9 shows the e at onsh p 

be we n the number of coursed in teaching science tak^n by the number of cla se 



Table 6. 
by 


19: Relationship of Number of Science Classes Taught 
Number of Methods Courses Tak'en (Percent-ages) 


Number of' Classes faught 


Numbep of Methods Courses Taken 




iNone 
(N* = 269) 


Less than One 
(N'.= 113) 


One 2 or more 
(N = 653) (N = 270) 


My class only 


' 80 


75 


81 69 


2 or more classes 


20 


25 


■ 19 .31 


* N = Number of Teachers 



Table 6.20 shows similar data for courses taken in biological sciences. 

Table 6.20: Relationship of Number of Science Clashes Taught 
by Number of Biology Courses Taken (Percentages) 

Number of Classes Taught Number of Methods Courses Taken 

N^ne~ . Less than One 0^^^ 2 or more 
(N* = 655) (N = 34) ' (N = 368) ^ -(N ^ 254) 

My class only 82 . ' 62 80 65 

2 or more classes 18 33 ^ 35 

* N = Number of Teachers 
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Tables for the number of classes taught- by the number of courses taken in 
earfh/space/general science, and in physical science show a similar pattern to the 
biological sciences table above. ^ 

Thes^ tables show little difference in the teaching assignments of elemen- 
tary teaclers with no education in science methodology or no science background 
and the assignment of teachers with the basic background of a single course. In 
the Contract Team's opinion these tables show that teachers with better than 
average backgrounds in methodology or in the basic sci^ences are being under-util- 
ized in terms of their training. Of teachers with'two or more courses in science 
methodology, 69X teach only their own oUss. For- biological sciences, the figure 
is 65%; for earth/space/general science^it is 6l%\ and for physical science, it 
is 59%. . ' 

The ContHact Team urges school administrators to ascertain the science back- 
grounds of their staffs and, when possible, seek to utilize teachers with good 
science and science education backgrounds to a greater extent as science teaching 
specialists and as resource people for the school staff. 

6.6.2 Time Spent in Teachi^ng Science 

Teachers reported the amount of time spent teaching science each week 
(Question 26). The data shown in Appendix H include all elementary teachers, 
primary as well as intermediate, those who teach more than one class, as well as 
those who teach only their own class. Table 6.21 shows the percentages' of 
teachers who teach only their own class and reports the various times spent- 
teaching science each week. 

*As expepted, the average intermediate teacher devotes more time to science 
teaching-^Wn does the average primary teacher. When these times are compaired to 
the Ministry of Educati'on recommendations for time allotments for science, it is 
seen that many teachers are not giving science instruction the emphasis it^ should 
be receiving. The times recommended for social studies and science combined for 
' firades 1, 2^ and 3 are 120 minutes, 120 minutes, and 135 minutes respectively, 
but 22% of the primary teachers are giving science 30 minutes or less per^^^ek. 
The times recommended for science in Grades 4-7 are 90. minutes for Grade 4, 135 
minutes for each of Grades 5 and 6 and 170 minutes for Grade 7. Two-thirds of 
the intermediate teachers are spending less than 90 minutes per week in science. 
The disappointing results in pupil achievement may be a reflection of this under- 
emphasis in time. 
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Table 6.21: Time Per Week Spent m Science Teaching by Elementary 
Teachers Who Teach Only Their Own Class 



Time (minutes) 


Percent 
Primary 


of Teachers ' 
Intermediate 


. 1.-30 • 
'31-60 
. 61-90. 
91-180' • 
lBl-300 " 

t 


22 
52 

: , 21 
5 


2 
21 
42 
34 

1 


Number of Teachers 


512 


489 



cr-ionlo^ Contract Team is seri6usly concerned about the time spent in-teachina 
science and strongly r^coimiends that; ^ teacmng 

• schodl administrators and teachers follow the time alloca- 
tions given, for scienc^.- instruction i/i the Admini.strati ve 
Handbook. 

1 /^^f /u°"' ^^"^^ "^^'^^ teaches, a nujnber of factors jniaht be 
t'hi^p f.r^.nn ' 'T'' ' teachfer -spends in science teaching. A nlber o^ 

these, factors will appear, in subsequent sections of this chapter One such 
actor examined^ was the teachers- educational Wkground as rep^S' in test? 

■.v.Irr^-^^^ average time-spent in science teaching oer week bv 
teachers with differing biological sciende backgrounds. ^ ^ 

1^ evident that a significantly higher proportion of the 'teachers with 
two or more biology courses spend more time in teaching science than their- co4 
eagues with less biology background. A similar relationship exists with resoect 
to general science background. The same pattern pertain^' Lkly for courses iJ 
sience teaching methods, and a much stronger relationship is shown fo? course 
in physital science. These considerations reinforce the suggestion of 6 6 1 that 
there be better utilization of those-with go.od science backgro nds 
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Tcfble 6.22: Average Time Spent Per Week in Te'aching Science by 
. Teachers With Differing Biological Science Backgrounds (Percentages) 



Time , Number of 3-Unit Courses in Bi6logy 

None or Less ^ . One 2 or more 

Than One 

(N = 684) (N'= 368) (N = 252) 



1-60 min. 


; 


46 


39 


* 24 


61-90 min. 




26 


29 


22 


more than 91 min. 




28 


32 


54 



6.6.3 Satisfaction in Teaching Science 

Teachers were asked atrwhich grade level they preferred to teach science 
(Question 24) and, the data /re shown in Appenflix H. It is worthwhile nojting that 
one teacher in nine presently teaching science would prefer not to teach science. 
Only a small percentage of elementary teachers ^ould prefer to teach science at 
secondary or higher levels. 



Table 6.23: Preferred Science Teaching Placements of- 
Elementary Teachers (Percentages') 



Preferrecl Placement 


Current 


Placement 




Primary 


Intermediate 


N.ot Teach Science 


11 


11 


Kindergarten/Primary ' 


*75 


■ 4 


Intermediate 


13 


' 80 


Post Elementary School 


1 


5 


' (N = 579) 


(N = 729) 
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Table \6. 23 shows the teaching preferences of present elementary teachers. A 
small percentage (fDur percent) of intermediate teachers would prefer primary and 
a somewhat larger percentage (13%). of primary teachers would prefer intermediate 
gradesw However, the preponderance of elementary school teachers seem comTort- 
e with their current placement. 

Question 25 asked teachers how adequately prepared , they felt to teach 
science. It was the* intention of the questionnaire developers that teachers 
would answeV this question on the basis of their current feelings of confidence, 
based not only upon their initial training, but also upon the total set of exper- 
iences gathered since that time. In this, the question differed from Question 
31. Question 25 replaced the 1978 question asking teachers "As a rule, are you 
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^hf?I^^hl^^^'^^'"i science?" The data in Appendix H show that, while 58% of 
the teachers feel adequate or better, 37% are somewhat doubtful of their adequacy 
and five percent feel inadequate. ' chuqi-j' 

Perceived adequacy was tabulated against the number of courses taken in 
teaching science (Question 5.1). The results appear in Table 6.24. 



Table 6.24: Ratings of Teachers' 


Perceived Adequacy. by Methods Courses Taken 


Perceived Adequacy 


r 


Number of Methods Courses 


Taken 




None or 
'Omitted 


Less than One One 


2 or more 


Not at al 1 ^ 


11 


7 4 


2 


Somewhat' 


43 


40 41 


20 


'Adequately' 


• 37 


41 . , 47 


53 


More than Adequately 


9 

(N = 265) 


12 ' 8 
(N = 113j (N = 656) 

— 1 — f 


26 

(N = 270 )•' 



" As we would expect, increased training in methodology increases feelinqs of 
adequacy for most but a surprisingly large percentage (46%) of those untrained ,in 

"x^'^z:^'^^'''"' """" 

..Sifnilar tables were examined comparing the number of biological, physical 
or earth/space/general science course backgrounds with teachers' perceived 
adequacy, ^nd the results were similar. Approximately 50% of those with n6 back- 
ground in each area felt adequate or better, while over 80% of those with two or 
more courses felt at least adequately prepared. 

Cross-tabulation with Question 26 showed that teachers who perceive them- 
selves ^as adequately prepared are .much more likely to 'spend larger amounts of 
time on science teaching tharv thos'e who feel inadequate. Simil^rlv, comparison 
with Question 27 shows that, of teachers who feel adequately prepared TK? ' 
30% are teaching more than one science class compared "to 12% of those who feel 
inadequately prepared. 

Table 6.22' in the preceding section shows that, regardless of feelinqs of 
ing-scScr^^'^^^^ with weak science, education backgrounds spend less time teach- 
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6.6.4 Worth of the B.C. Science Program 



Commitment to teaching a program , and effort expended upon it are likely to* 
be closely related to the value seen in the program. Question 23 asked teachers 
to rate the worth ot the prescribed program in British Columbia. 

The preponderance of teacher^ (88%) see*value in the present program, but it 
is disappointing that only^one in four gives it the highest rating. The ratings 
given, while similar to those of junior secondary school teachers, fall well 
below those of senior secondary tea^cbers (Section 7.6.1). In the 1978 Assess- 
ment, the Contract Team felt that "this question was' premature because of the 
curriculum change' just completed then. However, there has been little change Jn, 
the worth teachers ascribe to the program as they have become familiar with it* 
Sub-populations of teachers were examined to see^if variations existed in their 
ratings for the wortl^ of the program. No significant differences were found when 
males were compared to females, when* teachers of differing lengths^of experience 
were compared and when teachers were compared on the basis of the programs with 
wtiich they were most familiar. Intermediate teachers were^sl ightly more positive 
in their ratings than primary teachers. Of the varl'Sibles examined, only 
teachers'* feelings of their present adequacy of preparation for teai:hing * sci/ence 
showed a strong relationship to the rating of worth, with those fel&ling 
"Adequately" or ."More than Adequately" prepared rating the program more favour- 
ably. This analysis is shown in Table 6.25. ^ 



Table 6.25: Teacher Ratings of Worth of the S(/ience Program. by Repo/ted 
Feelings of Adequacy of Preparation (Percentages) 



Worth 



_^ Feeling of Adequacy of Preparation/ 

Not at all Somewhat Adequately More than/ Adequately 



Very Worthwhile 


10 


13- 


29 


/9 

/' 

/46 ■ ■ 

/' 


Some Worth 


75 . 


72 


61 


Little Worth or Worthless 


15 


15 


9 


/ 



6.6.5 Teachers' Suggestions for Change 



/ 



In Question 28, teachers were asked to indicate whether they would like 
"Less", the "Sane", or "More" of each of a list of items in their school's 
science- program. This list is rank-ordered by medians ift T^ble 6.26 on a scale 
of three (more) to one -(less). Rankings for thfe similai" but shorter list from' 
1978 are also shown. • ' , - ' 
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ll^l!"^ first 10 items on the. list, none, than 50% of the province's elemen- 
-tary teachers would like, a. greater emphasis. More than 10% o,f the teachers-'fett 
J^Hfcd?/''' ^^^uif'ed- for only Items tanked 20 and 21', the items." about 
•assessments, and for these items two out of three teachers felt t'he present Gro- 
und' if JIVTh^'' -J'- '''f' ' ^^P'-^'S^^l attitudes. to these assessment items 
and to Item 19 (definition of core curriculum) are far less negative -than tfiev 
were on. Question 37 of the 1978 ques,tionnaire. • 

ir 



Table 6.26: Teachers 



Suggestions for Changes in the School's Science Program 
(Ranked by Medians) 



1978 
Rank 



4 
3 
6 

. 8 

10 
* 5. 



, ■ 11 
9 

- f2 
13 

.■ 14 
15 
16 



1982'- Number of 
Rank Question 



(1) 

(ll') 
(18) 

(4) 
(20) 

^6) 

(16) 
(2) 
(3) 
07) 
(5) 
(7)- 
(19) 

(21)- 
(8) 
15.5 (15) 
17 (9) 



1 

2 
3 

4.5 
4.5 

6 

7 

8.5 
8.5 

10 

11 • 

12 

13 

14 

•15.5 



18 
19 
20 
21 



(14) 

eio) 

(13) 
(12) 



Suggested Change 



1982 
H^ian** 



*ProvTsion 'of print materials other than 
textbooks 

Background informatiort for teachers- * - 
Provisions for meeti'hg needs 'Of gifted children 
Activity-centred learning 
Special ist "science teachers in elementary 

schools 
Locally developed programs. 
Environmental education 

Integration of science with other subject areas 
Disc-overy Jearnin^ 

^•ield trips , 
Alternate programs in science / 
Outdoor education • ' 

Provrsions for meeting needs for handicapped 
children 

'Emphasis on the impact of science on society 
Teaching of basic 'science co'ncepts 
Teacher inpufinto p^irchase .of equipment 
Teaching" of sqienc^e processes 
Freedom of" teacher to define course 
Definition of core curriculum 
District Learning Assessment 
Provincial Learning Assessment 



2.83 
2.80 
2.75 
2.61 

2.61 
2.59 
2.54 
2.53 
2.53 
2.51 
2.49 
2.46 

2.42 

2.41 

2.29 

2.29 

2.27 

2.19 

2;i8' 

2.01 

1.-91 



.^'This. item was "Provision of. materials other than textbooks" on the 1978 
.. . .questionnaire. . ' • ^ ^ ^ . • . 

** Scale is from 1 (less) to 3 (more). ' . . .' 




It Js evident that teachers feel thfe need for scientific information to be 
'presented both for pupils and for themselves -in forms which can be' readily under- 
stood. There is a need for emphasis on programs or materials for gifted children 
and a call for increasing material s and activities that relate to pupil s ' ^immedi- 
ate environments (environmental education, field trips, locally developed pro- 
grams 

Fifty-six percent of the elementary teachers suggested that more specialist 
science teachers in elementary schools would i'mprove' school programs. Sixty-one 
percent of the secondary teachers concurred with this opinion. Activity-centred 
learning., discovery' learning, and subject integration are still perceived by 
teaciiers to-be desirabl.e but i^ot fully achieved. 

These considerations reinforce the ^suggestions reg-arding science specialists 
and school library materials made earlfer in Section 6.6.1 and,6.5.4» 

The Contcact Te,am urges school districts to provide more 'programs for meet- 
ing the needs of gifted children. The Contract Team recommends that: 

• the! Program Irtiplementation Branch of the Ministry of Educa- 
tion ^coordinate, the design, development and delivery of in- 
sehvice programs for elementary teachers 

6.7 Teachf.er^Education 

Teachers were asked' to evaluate their prerservice and in-service edilcational 
experienced as preparation for elementary school -science teaching. 

6.7.1 Pre-Service Education j ' ^ 

.Question 3-1 requested a rating of the adequacy of the pre-service teacher 
education programs in terms of preparatiqn for teaching elementary school 
-science^ The results show, that fewer teachers (26%) felt their program was "Very 
Inadequate" than in 1978 (35%).^ It is a matter of concern that only 30% of the 
teachers felt their pre-service training to have been "Adequate" or better. The 
percentage of secondary teachers expressing satisfaction (48%) was significantly* 
greater than elementary teachers. 

, Table 6.27 compares the teachers' ratings of their pre-service education 
with their current feelings of preparedness for teaching scie^nce (Question 25)'. 
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Table 6.27: Teachers' Ratings of the Adeauacy of Pre-Service Training 
' by Feelings of -Preparedness for Teaching o f Spence (Percentages) 



Cur'rent Feel ings of 
Preparedness 

r ' ^ 



'Rating of Pre-seryice Training 

Very^'Inadequate ' 



Somfewhat 
Inaaequate 



Adequate or 
^ More ' 



Not at all • 

Somewhat 


48 


jL g 

/ 2,' 
* / 44 


0 

If 


Adequately^ ^ 


28 


/ 45 


60 


A 

More than Adequately 


6 

[H* = 330) 
= — : P 


• / 5 
/ (N = 570) 




(23 
(N = 388) 



* * N = number of teachers 

.^.^^^^ ^^^'^^ s^°ws a st'rong relationsii/p between the ratings of adequacy of 
initial preparation and current feelings of preparedness. 

The Contract •Team recommends that: 

• any Faojlties of ^ducation^ipequi re all pre-service elementary \ 
^ teachersto take a course in science teaching methodology. 

This recommendation is important in light of the effect such preparation 
ftould likely have on many teachers.' feelings of competence and thei r^-subseouent 
science teaching behaviors in the jcla^ssroom throughout thejr -Careers. 

Questions 29 and 30 asked teachers to respond to two 'identical lists of 
teacher education .components. The first list asked the degree of emphas-is each/ 
component SHOULD have iQ preparing a person to teach science. The second list' 
^sked teachers to state the emphasis which WAS placed on this component in their 
teacher education program. The rating scale has been coded-Jrom o^e, (very little 
emphasis^ to four (very heavy eipphasis) and the items are arranged in Table 6 28" 
according tp the median rating for the emf>has is .which SHOULD be received. The 
emphasis which WAS received is noted in an adjacent column.. • ' 

Examination of this table shows that, for each component listed, -teachers 
feU-w^ It should receive greater emphasis than it did receive, and for 16 of 
the 23 items the mismatch was. greater, than ,one point on the scale. These dis- 
crepancies present -problems to those who have responsibility, for planning teacher 
education pro;5rams, .given time constraints. The first -five components and the 
eighth component -on the Isst are bro^d .general elements which usually form part' 
of teacher preparation. However, it is evident that practising teachers feel the 
need for increased emphasis even in these^ areas. ' This Is parti>curarly true ^of 
'the development of curriculum materials "and discussion of problems in science 
teaching. Components ranked six and seven relate to. the content" background of 
teacher?, and the expressed mismatch* here was less-than that in other general 
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Table 6.28: Emphasis that SHOULD be and Emphasis that WAS Placed on Teacher 
Education Components (Rank by Emphasis Component Should deceive) 

Rank of Emphasis 

Coinponent SHOULD Number of Component Median* 

Receive ' Questio;i - SHOULD' WAS *• 



1 
2 
3 
.4 

5 
6 
7 



9 

9 • 
11.5 

11.5 

13 

•14 • 

« 

15 
16 

17 

1-8 

19 
20 

21 ' 
22 

23 



(15) Practice in Teaching Science ^ 3.65 

(13) Lesson Planning 3.44 
( 1) ' Techniques of Teaching Science 3.41 
(12) ,How to Develop Curriculum 

Materials . • 3.36 • 

(14) .Preparation of Sci'gnce Materials 3.34 
( 5) General Science , H 3^.14 
( 4) ' Subject Matter in Spe'cific Areas 

of Science • " , 3.05 

Discussion of Problems of |. 

*5cience Teaching 3.01 

(19) Laboratory Safety 3.01 

(22) Use of Community iResources 3.01 
(11) Survey of Available Currit:uluni 

Materials 2.98 

(23) Ose of Audio-Visu^al Materials 2.98 
(21) Integration With Other. Subjects 2.92 
( 2) Techniques for Developing Reading 

• Skills in Science 2.84 
( 3) Technique for Developing Writ44w 

Skills in Science * • 2.76 

(^8) . Testing/Evaluating/St^ding in ^ 

' Science • * 2.74 

(18) ' Care and Maintenance of Equipment 2.55 
(47) Care and Observation of Animals 
> in the C-lassroom • . ^2.39 

( 7) Psychology of Learning 2.30 

C 9) ^ Child PsychpTogy . 2.27 

(20) ^ 5pecial Ed^ajfion, 2.25 
(10) ' 'Theories of Intellectual 

, Development - « 2.07* 

( 6) History and Philosophy of 

Science ' 1.79 



2.22 
2.81 
2.19 

4.90 

2^2 
^^42 

2:16 
1.47 

1.32 
1.45 

1.76 
l.§8 
1.68 

l."25, 

1.23 

1.71 
;i.30 



K15 
1.77 
1.69 
• 1.11 

1.48 

1.20^ 



* Sfale frpm.l {Very Little Emphasis) to 4 (Very Heavy Emphasis) 



categories. Components ranked 9-18-are much more specific topics than com()onents 
ranked 1-5 and several of these would be discussed, only in a science methods 
course in a teacher education program. Although they are considered to be of 
lower priority, the mismatch between "WAS" and "SHOULD" was quite high for sever- 
al . of these items. - Attention i,5 called 'to "Laboratory" Safety", "Reading and 
Writing in Science", and "Use of Community Resources". Considering the time that 
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elernentary teacher education programs typically devote to Language .Arts instruc- 
tion, ht IS surpris-ing that teachers, felt that -there was ' a need for^ Seci f ic 
LCfTrea^Vs^cie^" '^^^^^^^^^ ' ^^^^^^ ^"n /eading and wri^^in tJe 

'When thQ data from elementary teachers were compared with trtat for secondaVv 
teachers shown in Table 7.17, th^ major difference was the greater SaLs' 

tTilT'\''''\^''^ ^^t'^^' °" "^^^ instruction in curricu um develoSm t 
subject integration^ and use of commanity resources. ueveiopmeni; , 

Whefl the data for Question 29 were compared with the data from the simi'lar 
•but shorter quest on on the 1978 questionnaire the responses were very sifflUar 
gr^m^:hlch^7hl^:a^^.^^^^^•^^^^^^^^^ of4eacher%^^?tr;?;: 

Because of thl^teachers ' response to the whole of this section of the nMP<r^ 
tronnaire just (Jiscussed. the .Contract Team recommends that- ^ 

• .Faculties of E{luca-tion in Briti^ Columbia should", give 
, . , .greater emphasts to each of the teTchniques and topics identi- 
fied by teachers to be most' inadequately emphasized in their 
pre-service training. 

6.7.2 -In-Service Education ' , ."^ 

_ Question 32 asked teachers to indicate the amount of in-service Pduration 
nj;/Vhi"'' ''^'^''J "THIS YEAR^ to do a , good job teaching science Tabled 2 
shows the responses by level of teaching for 1978 and 1982. This table shows 
that while nearly 50% of the leachers in 1982 felt 'the need for quite extensive 
f;^1^:;:r^rt^a^^TnV"^^^ teachers^n in 1978 who did no^le^l ^^^rL^^ 

» V 

Table- 6.29: In-Service Education Needed by'primary and' 
■ ; Intermediate^Teachers'" 1978 and 1982 (Percentages) 



•In-Service Needed ' Primary ' I-ntermedi ate " 

. 1982 im — im 

None ■ . . 11 1'7 15 03 

One Workshop 44 34 • 36 31 \' 

Several Workshops ~ 34 38 39 ' " icsj- 

Refresher Course ' 10 IQ- * 9 



-►Expression of a need does not necessarily imply a willingness to do anything 
about it. Questions 35 ^nd 36 addre$,sed this issue. T\}e data are in Appendix H. 
Workshops in release time can count on extremely high- -participation. Workshops 
in the teachers' own time>,after school would be well attended but weekend work- 
* shops doiii^not arppear to have 'a high thance of success, although^ there are sone 
teachers who would attend.' - » 

» . * ' * 

In-service needs were analyzed in terms of Current Feelings of Preparedness 

for Teaching Science ^(Question 25). 



^ ' » Table>6.30,: Current la-Service Education Needs by Current . Feeling of4 
• . Preparedness fop Teaching Science (Percentages) 



7 \ , 

Current In-Servfce Needs 




; 1 — ■ ■ ■■ . 

Current Preparedness for Teaching Science 




Not 

• 


at all • 


Somewhat 


A^lequately 


More than 
Adeijuately 


None 




0 


8 


25 


47 


One Workshop J 




15 . * 


27. - 


■ 40 


29 


Several Workshops 




46 

4 


50 


' JO 


19 


Refresher* Course 


(N* 


39 

' 65) - 


15 

(N =47^) 


5 

• (N = 582) 


. 6 
(N = 158) 



* N = number of teachers 



lationships exist between teachers'^ 
in-service needs. Most of those 
that a substantial time commitment, 
is heeded to increase their confidence 
Substantial percentages, 35% of those 



.This table demonstrates that strong 
perceived \fteaknesses and their r^cogni 
who feel inad^uictely prepared recogniz^ 
(.several worksnops or a refresher course 
in their ability to teach* science well 

Who feeT'^Adequately^ prepared ^and 25% of those who feel "More than Adequately" 
prepared still feel the neecf for e)ttensive in-service, ^ , . 

Question 33 attempted to determine the forms of in-service education which 
teachers ha^e experienced and wKich they value. ^The.data are shown in Appendix 
H. Table 6*31 ranks the in-service methods in order of value, on a scale of one 
Clittle value) to' three (much value). Those who have "Not Experienced" a 
^particuUr form were e)^cluded from the calculation of median and percentage 
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Jahfe 6.31: In-Servo ce Methods Ranked by Median Value of 
Elementary Teachers' Ratings 

' ' ' ^ ■ — I , 

Rank Number of In-Service Method Median Percent of Those Percent Who 

^ Value Who Have Experienc?<i Have Not 
^ Experienced 



1 



Li-ttle Moderate MuQh 
Value VaTue Value 



(4) Workshops presented 2.30 7 - 54 38 

^ by othier teachers 



(9) ■; University, credit 1.96 26 

^ourse^ in science 
tontent - 

^) Work*5hops presented 25 
' by university science 
educators 



. methods 
* » * 

(7) Workshops* presented 1.80 '^37 ' 44 19 
by scientists , ' . 



16 



2 (6) ^ Workshops presented 2.26 * 9 54 36 • 30 

by district personnel . * 

3 (11) Visits to other t.23 12 52 36 3^ 

classrooms 

^ (1) Informal meetings 2.21 13 52 35 28 

with other teachers 
^ • . / 

5 (12) . Annual conferences 2.15 18 49 33 ■ " 71 

for science teachers 



52 23 29 



55 19^ .45 



8, (10) University credit 1.90 29 b3 ,17 ,30 

^ " cou-r5e*s in. science , > ^ 



79 



10 (3)^ " Informal meetings K70 42 41 ^ 17 73 

with scientists 

11 't2) ^, Informal meetings 1.66 43 45 i2 61 

with university' 
, science educators 

12 (8) Workshops presented , 1.53 49 " 40 

by Ministry of « 
Education officials' 



11 85 
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The table reveals that, in general; the most fami.liar ,forms of in-service 
education are the most valued,' These are also the least expensive and easiest to 
arrange. Teachers* most appreciate the help which they obtain from their peers 
and cfose associates, such as district personnel. ^ It is therefore disappointing 
that a substantial number of teachers have not experienced visits to other. class- 
rooms or informal meetings with other teachers. The results on this question are 
very stmilar to' those on' the neaHy parallel question 'asked in 1978, 

* University science educators do not seem to be reaching elementary teachers 
as extensively as perhaps they might • think, wi^th. only a little over half the 
teachers 'Having experienced workshops conducted by such individuals* and fewer 
than half having -tnteracted 'informal ly with them. The community of scientists is 
touching the elementary school teaching force .only slightly. Since many Ministry 
of. Education personnel are teachers seconded for short appointments, it isdi^ffi- 
cuit to kaow whether , or ^..not teactterS identified workshops conducted By^such 
people as "Ministry" workshops separately from those conducted by "other 
teachers". 

The Contract Te^am urges university science educators to re-examine the 
extent of their field contact as weLl as the forms of presentations which they 
provide. ^ince all future scientists attend elementary schools, uni-versity, 
industrial, anct* government scientists are urged to seek contacts with elementary 
schools and teacher?. Furthermore, school districts and teachers should consider 
ways to in-volve li^emselves with the practising scientists and scientifically 
trained people in their areas. ♦ 

' The results of teachers' ratings of ^ the in-service activities in their 
district appear in Table 6.32. 



Table 6.32: Teachers' Ratings of the Effectiveness of Science Education 
In-Service Activities Provided in the School or District 



— — — ■ 1 ■ 

Effectiveness of In-Servicev 


Percent 
1978 , 


of Teachers 

1982 


No In-service in scjence 
Very Ineffective 
Somewhat Ineffective 
Fairly Effective 
Very Effective 

.^_! ■ , 


25 
^ 1? 
27 
32 
3 


33 '* 

6 

19 
36 
6 



Two changes are evident .since 1978. There has been a substa-ntial increase 
in the percentage of teachers reporting the Vack <5f a science in-service^program. 
The decline of in-servix^ opportunities' may be partly dUe to the fact that the 

.elementary science program was quite new in 1978 but has now, been established for 
several years. Those experiencing in-service are expressing increased satisfac- 

/tion witf? it, 35%. giving "Fairly Effective" or "Very Effective" ratings in 1978, 

. r • - . ■ . ■ . 

- ;76 - ■ 




42% in 1982 It is disappointing, however; to note such a small percentage (six 
percent i«n 1982) rating the in-servic^ as "Very Effective" \^rf:enzage ^six 

\ ' ' - - 

In terms of the 'expressed and- demonstrated need for in-service, and of the 
expressed willingness of te'acj^rs to partfcipate in such actiVviti^s it is dis- 
?Mni>2'"fn that one teacher irv three reports that there is no local oppor^ 

w ?i ^^^^""-^^l^ted in-servi-ce.- Cross-tabulation -showed . that' teachehs- 

niLJ' J'i experience are more likely to teach in districts with no in-service 
program than are teachers with more experience. Fifty percent of teachers with 
one, to two years experience and 43% of teachers with three to five years exoeri- 
errce were in such districts compare.d to 26 percent of teachers with more than 5 
years experience. Teachers'' ratings of in-service effectiveness are- uhrelateS to 
the expressed level of in-service need. Table 6.33 shows the effect? venes^ 
ratings y teachers in terms of their current feelings of ade'Uy (Que n 25 " 
Thes^ data indicate that teachers who feel ill prepared have less accesJo in! 
service education than others. Teachers who are confident of themselves tend to 
rate the in-service program pore highly than those less sure of themselves. " ~ 

i 

Table.6.33: Teachers' Ratings of Effectiveness of District In-Servici 
by Feelings of thei.r_^ rent. Preparedness for teaching Science (Percentages) 

' ^ — — '- — : ^ 

nr^n!-^!^"^! ' . Preparedness for Teachi nq. Science 

More than 



of In-*Servfle - N^Flt Somewhat Adequately 

All * Q ^ J 



Adequately 



No in-service - 39 ' 35 . 31 3? 

Very ineffective n ' - 8 - . ' 5 t 

Somewhat ineffective 20 . , 22 ' ' 18 ■ n 



Fairly effective' • 27 ' 32 33 

Very effective 3 '4 .7 



- 40 

(■N* = 64) • (N = 464f (N = 570) (N =^52) 



* N = Number of Teachers 



It IS probable that schpol or district in-service programs are planned by 
teacher^s and- supervisors with strong science backgrounds and with confidence in 
themselves, as science teachers. It may be that .they do not perceive the in- 

ItZlnl ^nH^^°^h^'''^'^ '\f'^' ''^'^ those' who have weaker back- 

grounds and who, have less self-assurance in the science area. These data suggest 
that the weaker, backgrourxJ teachers should be involved" in the planning of in- 
sefrvice work. , ^ ^ ■ 

. • This section of the report has pointed out the. need Tor far more extensive 
in-service opportunities in science for .elementary teachers. However' the time 
^ssures under which element^-y teachers work must be kept in nrind. This 
imlH^ies , that' release time for in-service is desirable. • ' 



The Contract Team ureses school districts to make an effort to 
foster and provide mor^science in-service education for elemen- 
tary school teachers ^ - . 

This suggestion might be implemented wi'th emphasis" on 'informal meetings of 
teachers, .workshops conducted by te.achers and visits to other classrooms. This 
is a reiteration of a 1978 Science Assessment rec-ommendation. 



.6.8 Assessment and Testing 

T,wo questions were asked about the 1978 Sciehce Assessment and its impact. 

. , The first of these, Question '37, indicated that only a small proportion of 
elementary school teachers had read the Assessment reports. Nineteen percent, had 
read the Summary Report, 15^ had read their district's Interpretation Report and 
only five percent had read either volume of the General Report. The Contract 
Team finds the above disappointing since there are many insights and recommenda- 
tions in these reports- which are rel e\»ant«*to elementary science teaching. 

The next question dealt with the teachers' perception of ^ the impact of the 
1978 Assessment on nine factors relevant to science teaching. On these factors, 
between 63% and 87% indicated either that the asessfiient ha|d no impact or that 
they did not ifnow* Some teachers (16%) saw a significant change in curriculum 
emphasis and 12% saw a significant change in provision- of supplementary 
materials. Only nine, percent reported "Significant" changes in their own 
teaching. 

The Contract Team urges districts to make the various reports that e\{olve 
from the Assessment, including the district's Interpretation Report, available to 
air elementary teacliers in the district. 

6."9 Elementary Science Program . . .• • 

Determining the extent to which teachers use the curricular materials acces- 
sible to them, identifying the reasons for their choices among options, and 
noting their preferences 'are important facets* of an assessment. _ Eleven questions 
asked teachers about the curricular facets of their science program. 

6.9.1 Th» Programs in Use . ■ " ' . ' 

Table 6.34 reports the results for Question 43 which was designed to deter- 
mine teachers' access to- printed materials for the three alternative prescribed 
programs in British Columbia. 



Table 6.34: Teachers Repo rting Availability of Printed Materials (Percentages) 

Materials' 1978* 1932 

■ ' — ■ ' ■ ^ 1 ! t ^ 

Materials-Based Progr am • 51 44 

ni ' 77 . . 86 

Exploring Science 74 . 89 ' 

None of The-se 4 \ 2 

I don't know 4 \ ' • 1 ' , 



* The, corresponding question was worded^ si i ghtlA di fferently in 1978 from 1982. 

\ ' ' ' 

At present, the two textbook series ( STEM and \Exploring Scienc e) are avaiU 
able to a great majority of the teachers and they \a re much more accessible now 
than they were in 1978. The Material s-^Based Pro9'ram\ has declined in availabil'ity 
to the point where fewer than half of the teachers nbw have access to it. It is 
important to note that po differences were found in\the accessibility of these 
materials when examined in terms of school si,ze. • \ 

» \ 

• Table 6.35 shows teachers' respfonses by grade leveAto the question, '4Do you 
actually USE one- program or a combination?" A 

• ' \ 

Table 6.35: Progra'm Combinations Used* by Grade Level (Percentages) 

Grade - \ \ ^erc^nt^'of 

Program Combination Used ~I 3 4 5 — 7 jotal 



One program 


0 


1 


2 


7 


'9 


4 


A 

10 - 


5 


On^ program supplemented 
by own ideas 

« 


14 


18 


21 


. 22 


■ 22 


22 


29 


21 


A combination of prog'rams 


12 


13 


. 12 


' 16 


19 


19 


13 


14 


A combination of programs 
supplemented by own ideas. 74 

N** = (202) 


68 
(187) 


65 
(203) 


56 
(167) 


51 
(178) 


55 
(175) 


49 
(206) 


59 


* Teachers choosing locally developed 
** N = Number- of Teachers 


programs are 


not 


shown 


on this 


table. 

5 



The table shows that nearly three-fourths of the teachers are using a 
variety of materials in their teaching. The proportion ci6ing so has increased 
since 1978 when 67% stated they used a combination of programs. The above table 
shows that primary teachers -are more likely to use a variety' of programs than are 
intertnediafte teachers and that Grade 7 teachers are most .likely to use a single 
program, either as provided or with their own supplements'. 

i ' " < 

' i- - 179 - ' 



Teachers stated the extent of their use of available curriculum materials 
(Question 47). The data in Appendix H are adjusted percentages ignoring missing 
data. ^Oa this question, mny teachers omitted * responses which probably means 
that they did not use* the materials indicated. Table 6.36 gives the actual per- 
centages of the total sample of .1,322 teactiers who indicated particular frequen- 
cies of i/se. ^ 

Table 6.36: Reported Frequencies of Curricu^lum Material Use (Percentages) 

. Percentage olj Time Materials Actually Used 



nd L e r I d 1 b ^ 


0% 


1-5% 


6 J- 25% 


26-50% 51 


-100% No Response 


STEM Texts 


15 


15 


1 




6 - 


> 20 


* * 

Exploring Science Texts . ' * 


u 


IL 




22 


20 


15 


Materials Based Units 


13 


10 




11 


4 


43 


Mat^eriafs Based Program 
Interim Guide 


25 


7 


, 6 ^ 


2 


1 


57 


) Elementary Sciejice Interim^ Guide 


20 


11 


7 


2 


2 


57 


Local ly ^Devel oped Units 


16 


9 


17 


7 


4 


47 


Teacher DevelopedUnit^ 


6 


'8 


25 


21 


16 


* 23 


B,C«T.F. lesson Aids 


20. 


16 


11 


2 


1 


50 



This table shows that the Exploring Science series is the most' frequently 
used ^et of materials in' the .sc'hools. STEM texts are used 'less frequently and 
the Materials-Based units even less. The curriculum guides seem- to be used 
little by most teachers. The frequent use of units developed, by the teachers 
themselves is noted and commended. , . >^ 

When the results of this question were comQ^reti to those of ' the similar 
question from the 1978 Assessment, a trend toward increased use of the two text- 
book series was seen. Since the Exploring Science series suggests fewer activi- 
ties for pupijs- than the other options, these data may partially explain the 
pupils' performance weaknesses on some questions in the Science Processes domain 

of the achievement surveys. 

,■ . • *^ . ' , 

' The Contract Team urges teachers to make extensive and seriows use of the 

new Elementary Science Curriculum Quide Grad'es , 1-7 (1981). ' • 
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6.9.2 Supplementing the Program 

Question 52 requested teachers to supply information about their chosen ways 
of supplementing the science program, and . the data, along with those from a 
similar 1978 question, are in Table 6.37. 

r ^ • . " ' * . : . . 

Table 6.37: How the Elementary Science^ Program .is Supplemented* ^(Percentages) 
Method of Supplementing 1976 . 1982 

No opportunity/time to supplement** 

No need to supplement 

Addi tional /extra reading 

Add! tional /extra content ^ 

Addi tional /extra activities 

Additional /extra equipment 

Integration with other subjects 

* — « — 

* Columns sum to'> 100% due to muUiple responses 

** When 1978 wording differed^ from 1982 it is shown as 1982/1978 wording. 

Most teachers expressed a need to supplement a basic program, and this jieed 
has grown since 1978., Overwhelmingly, the preferred method is to provide pupils 
with additional activities. Unfortunately, the questionnaire did not request 
information' as t(5 the style of these activities, but the increased use of supple- 
menting by providing .aclditional equi pment 'suggests that many of these activities 
are -of a hands-on, inveslH^iative , nature, -and, where this is so,* it is* to be 
encouraged; The slight decline in the use of/extra reading- may be a reflection 
of the quality and quantity of library print materials discussed eaplfer. 

It was thought that teachers with differing -amounts of experience might 
handle the matter, of ' supplementi ng a projr^am^in different ways. Therefore, bi- 
variafe distributions were prepared comparing responses on thi s ^question 'with 
teaching experience. For only one method were significant systematic differences 
found', and "that was the most popular. Long-experience teachers stated they used 
additional activities, less than did short-experience teachers— 75% of teachers 
with more than 15 years experience compared to 88% of teachers with bne to two 
years experience. 

6.9.3 Materials for Teaching the Program 

Question 53 requested information about the sufficiency of materials for 
teaching the program selected and Table 6.38 shows comparative* reeults "with 1978. 



6 
8 
34 
41 
76 
24 



9 
3 

32 

46 
81 
38 
61 
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Table 6.38: Teac3Ters ' Ratings of the Sufficiency of Materials. (Percentages) 



Sufficiency of Materials 


1978 


1982 




Sufficient Material s 


49 


57 




Insufficient Materials 


44 


39 




No Material s . • , 


3 


1 




I don't know 


3 


2 





The changes between 1978 and 1982 indicate either a substantial increase in 
the matferial^ available^or a movement . toward a program which requires fewer 
materials. Evidence elsewhere in tliis report indicates that the second possibil- 
ity must be considered as a partial^ explanation for the noted, change. However, 
it is of serious cohcern that 40% of the teachers are stills reporting insuffi- 
cient or.no materials, and therefore these data reinforce tfle recommendation .in 
Section 6.5.3. 

The responses to this /luestion were examined 'by cross-tabulation with some 
of the related questions discussed in Section'6.5.3. Most of the teachers (75%) 
>/ho reported sufficient materials also reported on Question 14 that they seldom 
or* never have to change plans because of l-ack of equipment, y?hi|e 60% of those 
who reported insufficient '^material s also reported frequent plan changes.' Eighty- 
nine percent of teachers who reported sufficient equipment reported its quality 
to be ".Satisfactory" or better on Question 15, while only A\% of those who have 
insufficient materials rated the quality of materials they do hav^ that highly. 
A strong relationship , also exists between- the ratings of sufficiency and the 
teachers' influence upon thje purchase of materials/equipment. These data suggest 
that. In the re-examinc(tion of ecjuipment arid materials suggested earlfer, there 
should be co-operative' involvement of all those teaching science.- 

6.'9.4 " The Choice of the Program in Use 

Questions 45 and 46 related to the locus of, and reasons for, the choice, of 
'the current program in the school. Forty-four percent of the teachers attributed 
all or part of the choice to classroom teachers and the majority of those who 
selected the "Other (specify)" option attributed the choice to teachers, often 
themselves. District supervisory personnel and advisory ,groups spem to have had 
major input into the decisions, but school principals wpre perceived as signifi- 
cant decision makers in only a small proportion of the cases. " 

< Cross-tabulation of Question 45 with Question 10 (Form of District Science 
Coordination) revealed no discernable patterns of decision inaking related to 
district level coordination. ^ Cross-tabulation with Question 44 showed no rela- 
tionship between the locus , of choic^ and Xhe pro^gram chosen./ Such patterns and 
. relationships might have been expected. 
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• Pr^dif^^MrtJf to locate ,the factors influencing the progr/m. chosen, 

th! Koc^-^' ^^^.^"^'^ important factor was "the program was thought to promote 
the best approach- to science teaching". Usability and availability were also 
llZTrl "'V'l' 'T'"'. ^^°^9ht to -be a major factor by Lny of 1e 

?a Si ;blP fn^'rh'^'^ ^'M'' ' ''''''' additional reasons, not easi y 

choosing their cjjrrent program. It. is of concern that ^9% of 



ho!^J . know why their current program is in use and 15% are unaware 

of^how It was ^Qhosen. These percentages are smal ler. than those rep.orted in 1978 
but large, enough^^ indicate a lack of communication within districts • 

6.9.5 . Teachers' Evaluation of Program Characterist ics 

fire Jf'^!;?^.°^ questions sought to determine teachers' o^nions of characteris- 
I 1- . vl ^^^ alternative progrrams by^skin^ teachers to indicate the program 
with which they were -most familiaV and the program which they preferred Data 
for Questions 48 and 50 are shown, in Table 6.39. . ^'^'^T^°- "^ta 

Table 6. 3Sf Teachers ' Ratings of Familiarity with, and Preference for 
. Program Alternatives (Percentages) ^ - '\ 



Program Most Familiar Program Program Preferred 

1982 • . ■ 1978 1982 



Materials Ba^ed Program 31 14 24 ?7 

I™ . 31 33 24 30 

Exploring Science 3i 43 3^ 43 



None/I don't know 1 g 



21 



fh.n teacher^ have greater familiarity with Exploring Science 

than with the other programs. The proportion having greatest fami 1 iarity w th 
the Materials Based Program has detlined markedly in the last four year JhTs 
decline is another indication of the trend away from the hands-on! mat^ri 1 - 
based approach to science teaching. However, there are a substantial number of 

c?encr.n;\?fM''' ^'''''V' though preferences for gx^lorin 
oci ence and STEM are even greater. . — ^ ^ 

Cross-tabulation data between Questions 48 and 50 are shown in Table 6 40. 
Responses to "None of These" in question 48 are omitted. This table shows that 

Z fTr'Tl r''\ 'S' '^r"" '''' '''' best,_.nu this tendencj : ron ! 

est for the Materials Based Program. It is important to note that a substantial 

Based'app h' ""'^ "'^^ — °' E>^Pl°^i"^ Science prefer the Material 
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Table 6.40: Prefered Program by Most Familiar Program (Percentages) 




Preferred Program 
Materials Based 



Exploring Science 



* N «=' number of teachers 



In Question 49, teachers rated 'the attributes of the program with which they 
were most famiViar. The data are shown by program in Appendix H. Table 6.41 
shows mean ratings by program on a scale of one, (Poor) to five (Excellent) for 
these attributes. 

Table 6.41: Teachers' Ratings of Program Attributes* ; 



Attribute 




Mean 


Rating 


of Attribute** f 




r Materials 


Based 


STEM 


Exploring, 


Science 




1978 


1982 


1978 


1982 


1978 ) 


1982 


Availability of Materials 


3.0 


3.1 


2.7 


2. -8 


2.9 f 


2.9 


Readability of Texts 


2. .9 


2.8 


3.5 


3.1 


3.6 ' 


3.2 


Relevance to Students 


3.4 


3.6 


3.5 


3.1 


3.5 


3.2 


Ease of Teaching 


3.0 


3.3 


3.4 


3.1 


3.6' 


3.3 1 


Ease of Preparation 


2.8 


2.9 


3.2 


•3.0 


3.4 


3.2 


Usefulness of Teacher's 














Guide 


3.1 


3.2 


3.5 


3.3 


3.4. 


3.2 


Balance Between Content 














and Process 


3.0 


3.3 


3.4 


3.0 


3.3 ' 


2.9 


Amount of Student Activity 


4.0 


3.9 


3.5 


3.0 


3.2 


2.8 


Degree of Structure 


3.0 


3.2, 


3.3 


3.1 


3.4 


3:2 


Suitability to Teacher's 














Background 


3.3 


3.5 


3.5 


3.2 


3i5 


3.3 


Selection of Content 


3.1 


3.3 


'3.4 


. 3.1 


3.5 


3.2 


Interest of Students 


3.7 . 


3.8 


3.5 


3.1 


3.6 


3.2 


Overall Rating 


3.. 3 

H 


3.5 


3.5 


3.1 


3": 6 


3.2' • 



* Note^that teachers only rated the program with which they were most familiar 
** Scale is from 1 (Poor) tso 5 (Excellent) 
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Teachers most familiar witK'the Materials Based Program gave it high 
ratings. Almost 50 percent of 'these teachers rated it as "More Than Satisfac- 
tory" or "Excellent". They were especially pl*eased with its interest and rele- 
vance'to pupils and with the amount of pupils' activity. They also felt that it 
•was easy to teach, that it was suitable to the teacher's' background, and that the 
■content was well selected. Difficulty ^f preparation was the chief concern and 
Tu u ^^^^^^^s 3lso had concerns regarding the availability of ilterials 

The readability af texts, which shows as a concern in the table in Appendix H is 
an item of little relevance to this program. 

Teachers most' familiar with the STEM program rated far fewer attributes .as 
hjghly as the above teachers rated the Materials Based" Program. The bulk of 
responses fell in the "Satisfactory" cotTifT: Greatest satisfaction with thiS 
program -lay in the usefulness of the teacher's guide, its interest for pupils, 
and its suitability to the .teacher's background. There was some concern about 
the availability of materials. • This program makes extensive use of everyday 
ite^ms found in. schools, homes,, or local stores. It may be that obtaining these 
Items p aces an additional strai/i on teachers that they do not feel when kits of 
materials can be ordered or standard- science equipment /material s obtained from a 
single source. Teacher opinion was divided on the amount of pupil activity the 
program provides (21% rate it above "Satisfactory", 24% below "Satisfactory"). 

Exploring Science program was perceived to be stronger than the -STEM 
program by those mo?t familiar with it. Factors such as ease of teaching "iiie 
of preparation, usefulness of the teacher's guide, suitability to the teacher's 
background, and readability of the texts rated highly. As always, availability 
of materials was a concern for some teachers. The other weaknesses teachers saw 
r ^^^^ ^""^""^ °^ P"P^'l activity is less than "Satisfac- 

(22%) balance of process and content is not appropriate 

• It is interesting to note that the ratings given to the Materials Based 
Program in 1982 exceeded those given in 1978 in all but two cas es and' that the 
1982 ratings for STEM and Exploring Science fell below those for 1978 in all but 
one case. The differences often indicate a substantial decline in ratings. 
"I . - . " ■«• 

Table 6.42. shows the responses, given by teachers for preferring a particular 
program (Question 51). Because of the strong relationship between program famil- 
iarity and program preference, one /would ex-pect a relationship between* the 
results in this tableland those in the! preceeding one. 
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Table 6.42:- Teachers' Reasons For Program Prefererrce ',by Program Preferred^ 

(Percentages)*' > 



Reason 



P r 0 g 'r a m 



Material s Based " 
(N*^* = 293) 



STEM 



(N = 317) 



Exploring Science 
{N-= 462) 



Mffterial^ Readil^Available 

More Readable . 

More ^Relevant to Pupils 

Easier to Teach 

Easier to Prepare 

Better Teacher's Guide 

Better Content/Process Balance 

Right Amount of Activity 

Right Degree of Structure 

Suited.^o My Background 



4-9 




58 


60 


13 




J 


' 66 


82 




- 54 


53 


39 




60 


71 


29 




54 ■ 


67 


-15 




56 


40 


<64 




■ 42' 


37 


84 




48 


41 


37 




39 


48 ' 


54 




56 





* Collimns may sum to > lOO^fcdue' to multiple .response 
** N = Number of Teachers 



/ 



Teachers preferring t)ie Materials Based Program cited its activity orienta- 
tion and relevance to pupils as -reasons for choice far' more frequently than any 
other choices that are indicated on the table. The content/4)rocess -bal ance' was 
also a strong reason for choice. Readability as a factor can 6e "di scounted as 
irrelevant in this program.' Few teachers would, elect this program on the basis 
of its teachers' gui'des, and .ease of preparation is selected by a minority as a 
-reason for choice. 

♦.. 

Teachers who preferred STEM did' so for a wide variety of reasons, no single 
one or cluster predominating. The degree of structure of the program and 
process/content balance were the least often cited bases. for chdite. " 

Tho'^se who prefer Exploring Science , most frequently gave as reasons the 
cluster of factors noted in th^ preceding discussion of this program with the 
exception that the* teacher's ^uide was not a strong reason. for program choice. 
The process/content balance and the amount of activity for pupils were also among 
the weakest reason?. ^ ' ' ■* 



'The picture which has emerged from this section of the questionnaire is that 
mosl teachers are util'izing some combination of programs in' their teaching and 
supplement this with materials they have prepared themselves. Of the -material s 
available^to them, teachers are usi ng Exploring Science to the greatest extent. 
The reasons for the' popularity of thil^ set of materials are primarily teacher- 
centred reasons rather than pupi 1 -centred reasons, although teachers feel the 
program meets pupils' needs satisfactorily. The other textbook-centred program, 
STEM,' is less widely used and is considered to be a satisfactory program with 
niilher outstanding strengths nor weaknesses. The Materials Based .Program , whose 
origins in B.C. schoo,l s^goes back to 1969, is favoured by a minority or teachers 
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and IS now less available^than the "other programs. .Thi.s program has pupil-'' 
centred- strengths which seem to produce a strong commitment to it among 
teachers. ^ 

The Contract Team urges school di strips 'to make the materials for each of 
the three alternative programs accessible to dll teachers and to encourage 
teachers to become famil/ar with these materials. Where teacFiers feel that the 
use of materials different from those they are now using would be advantageous 
they should be encouraged ^o use them. \ • " ' . * 

6.10 Instructional Praci:ices ^: ' ^ ' 

The last set of questions' sought ir\£|irmation about the ways instruction was 
carried on in classes, how "pupils were evlfftra^ed, and how the quality of instruc- 
tion-might be improved. , ' * \ . 

6.10.1 Classroom Activities' of Pupil^ s 

Question 55*asked teachers to indicate how often "various science ' tekchi ng 
activities were used in their teaching. Table 6.43 ranks thesg activities tiy the 
median of the frequencies - reported. It is important to notice how two 'qroijps of 
activities dominate the higher ranking part 'of the list— activities in which 
teachers and pupils interact in. a verbal fashion and activities which center 
around observation-experiment. For the latter group of activities, it is also 
important to note that the manipulative aspects (items ranked 6, 8, and 12) rank 
lower than the verbal and cognitive aspects (items ranked 2, 4, 5, and 10). 

Measuring and 'graphing activities rank well down the list, and it is of 
concern l^hat 12% of the teachers "Never" or "Rarely" engaged the students in 
measuring and that 25% of the- teachers "Never" or "Rarely" had pupils prepare 
graphs in science. The Grade.4 Interpretation Panel, aftetCexami ning pupil per- 
formance on the Assessment, stressed' that both, of these ^reas nteed more time and 
emphasis. The Contract Team is pleased to see that copying notes is well down 
the list. 

Teachers do not often utilize t4ie potential of the home as a place filled 
with useful obj'ects where experimental activities can be done and it is disap- 
pointing to see t^ie low ranl^ina given to the activity of "Mak.ing up their own 
experiments". The failure of Teachers to have pupils design tWir own experi- 
ments as a substantial component of scieope teaching is a significant contributor' 
to pupils' failure to be able to Identi/y and Control Variables. , as shown by the 
student achievement results in Chapter "4. The overall picture is; however 'one 
of a wide variety of activities being* util ized. ' 



Table 6.43: Ranking of the Median Frequency with which Teachers Engage 

Students in Various Activities . >^ 

L ^. — ^ 



1978 1982 Number of 
Rank Rank * Question 



Activity 



1982 * ' 
Media^r* 





1 


(5) 


1 


2 


(11) . 


16- 


3 


'(4)** 


-4 


• 4 


(8) 


2 


8 


N (9) 


3 


6 


' (10) 




7 


(16) ' 


6 


8 


(12) 


. 7 


9 


(7)** 




in 


f 1 4 r 


1 L 

it 


1 1 

i i 




q 


1?' 




11.5 


13 


(19) 


10 


14 


(3) 


13 


15 


. (6) 


- 8 


16 


(20) 


15 


17 


(isy- 




18 


> (21) 


,.11.5 


19 


^ (18) 




2 b 


'(22) 


18 


21 


(17) 


17 


22 


(2). 



Irrteracting with the teacher in a mix of 

questions ai^d explanations 
Describing/reporting observations in their own 

words 

Listening 'to teacher's explanations 
Making guesses a.bout*the results of an 
experiment 

Interpreting or explaining for them-selves 

Ihe results of an^ exp^ririient* 
Classifying objects' or events 
Watching 'audio-visual materials 
Measuring in an experiment^ ^ 
Generalizing information to new problem 

situations 

Discussing experiment results with other 
students ' . ♦ ' 

Answering questions from worksheets or 
textbooks 

Carrying out experiments from a set of 

instructions * ^ 

Reading from textbooks 
Discuss-ing. the possible errors in an 

expe>iment that has been completed 
\ Making a graph from the data students get from 

an experiment/. 
Doing library res-earch 
Copying notes from blackboard/overhead projector2.79 
Going on' field trips. ^ 2.78 

Doing investigations at home, 2.69 
Discussing science issues and values in society 2.66 
Memorizing scientific information^ 2.37 
Making up their own experiments 2.32 



4.51 

4.05 
3.83 

3.56 

3.48 
3.45 
3.28 
3.23 

3.19 

3.16 

3.05 

3.04 
a. 02 

3.01 

3.00 
2.99 



* Scale is from 1 (Never) to 6 (Very Frequently)^ 

** The corresponding 1978 questionnaire item was somewhat different 

It is interesting to note that "Doing investi'gatipns at home" ranked much 
lower now than in 1978, as did "Doing library research^ ^ The latter may be 
another reflection of the dkline in the adequacy of reading materials in 
science. The huge upward shift in listening as an activitV may be due to the 
substitution of the neutral phrase, "to ,a teacherVs explanations , in 1982 for 
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, the pejorative phrase "tc> lecttij-es" in 1978 rattier than 'to afi^ real change ^in 
teacher or student behavior. This interpretatibn is reinforced by the fir«t 
placf ranking r€ceived by the new item, "Interacting with the teacher in a mix of 
questions and explanations". . Two activities which have Visen in ranking 
Answering questions ^from worksheets and textbooks", and "Reading from text- 
books", are -congruent' with the trend of moving away from materials-based science 
to the use 6f textbook series. 

N 

I 

' 1 • 

It, is also interesting 'to note that there were substantial differences 
between the rankings given tpl activities by secondary teachers (Table 7 27) as 
compared to elementary teaeheVs. Secondary teachers have pupils classify less, 
and listen less, but require them to aaswer worksheets antl textbook questions to 
carry -out experiments from instructions, and to copy notes to a greater extent. 

The items ranked 1, 5, 9, 18, and" 22 were examined by cros^-tabulation to 
determine if experienced teachers engage in these activities with pupils more 
frequently than less experienced teachers. No consistent patterns wer^ found 
The same iterfis were al so cross-tabulated with Question 25 -in which teachers indi- 
cated their current fe.eling of preparedness to teach science, Teachers who feel 
Adequately" or "More than Adequately" prepared engage pupils in making up their 
own experiments more frequently than do other teachers. They also interact about 
science with their pupils more frequently, and require pupils to interpret and 
explain their data more often and to collect data, by measuring more frequently. 
T|iese are all desirable behaviors fqr pupils in -science and this is additional 
evidence that good science teaching requires good preparation.. The data in Table 
6.43%i)arti ally explain why pupil .performance in some areas'of the achievement 
formsVas disappointing, and therefore ' the Contract Team recommends that: 

• elementary teachers of science provide pupils with many 

opportunities to ' • ~ . •. 

--make measurements in experiments • 

--graph experimental data ^ " ■ ' 

--desigo their own experiments ^ ■ 

Question 22, >in addition to asking teachers about the availability of nine 
kinds of audio-visiral equipment, ^Iso asked about the frequency of* their use 
Reference to Appehdix H will 'show that, for most of the items listed, the re- 
sponse "Occasionally (1-5 Times/Unit)" was most frequently selected. This is 
another indicator that most teachers are using a variety of approaches in their 
teaching. The use of films and filmstrips "More Than 5 Times/Unit" by 25% of the 
teachers may indicate that^ spme teachers are relying too heavily on teaching 
using vicarious rather than direct experience of nature. More than one-half of 
the teachers never use 35 mm slides and one-third of them never use video tapes. 
Both of these media have become increasingly available of^Jate. Good materials 
have been proxluced and both are more flexible and adaptable than their tradition- 
al counterparts, the filmstrip and the movie film. Teachers should be encouraged 
to experiment with the. use of these materials. . L 
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Question 54 asked tea-chers to indicate -the access whici? they had to specific 
items of science equipment/supplies; The dataware in Appencji'x H. It is impor- , 
tant to remember that all of the items need not be available in, all classrooms 
every year (although certain. of them shauld). Plants, seeds\ magnets, hand 
•lenses, and thermometers seem to be accessible' to most *teachers^ The fact that 
one teacher in eight eitiier is unable tcJ use or plans not to use thermometers^ at . 
any time during the year is of concern, especially as Celsius temperature items 
were a : problem *for many pupils on the achievement forms. Balances and heat 
sources such as candles, alcohol burners, and hot-plates are less accessible and 
the njjmber of t'eachers who would not have these availabje withia the. year is 
surprisingly large. The changes which heating produces, and the measurements .of 
weights and masses are very basic components of science. The absence of animals, 
aquaria, and terraria from between half and two-thirds of the classrooms tis a 
matter of serious concern. 

6.10.2 Provision of Individual Differences in Science . 

1 » 
Question 56 asked teachers to report on provisions made in the "SCHOOL" fpr 
individual differences among pupils *in sci.ence.and Question 57 asked a similar, 
question about the provision they made in their owrr "CLASS".. The results in 
Appendix H indicate 'that two-lhi rds: of the teachers* work in ^schools where no 
school-wide provision is made for dealing with individual differences. The most 
common provision is* in the form .of modified and/or enriched programs available to 
about 2-3% of the teachers. 

Over half of the teachers made no special provision for individual differ- 
ences. Special interest groupS were used by 28% of the teachers, individualized, 
instruction by 22%, and achievement grouping by^ 19%. Teachers using 'other 
methods most frequently mentioned that they adapted thei r work and^ -achievement 
expectations to the abilities of the pupils, or that they used projects, includ- 
ing Science Fair projects, as a provision for i/idividnal differences. Only one 
l^eacher mentioned the existence of a Science Club.- 

Cross-tabulations showed that the length of teaching experience did . not 
affect the provisi'on made for individual differences, that size of the largest 
science class did not affect" provision, but that teachers who felt "Adequately" 
prepared or "More than Adequately" prepared were far more likely to^ make provi- 
sion for individual differences than were teachers who felt less than adequately 
prepared. 

Considering *our current knowledge about the large variation in the ability 
of pupils to cope with the conceptual demands of science, the Contract Team feels 
that teachers ought to be giving more attention to provisions for individual 
differences. 

*6.10.3 Evaluation of. Pupil Achieveroent in Science 

Thirteen sources of data for the evaluation of pupils were listed in 
Question 58 and teachers were asked to indicate, on a four-category scale, ^the 
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emphasis which they' placed on^each in deriving a final evaluatibn for their 
pupils. Table- 6.44 shows the ranking of these methods by the median of the 
emphasis reported. • - 



Table 6.44: Emphasis Placed on Various' Sources of Data in 
Deriving Final Evaluations 



J978 198a» Number of 
Rank Rank Question 



Sources of Data 



1982 ' 
Median* 



'I 


1 




**Anecdotal records of work habits 


3.01 


2 

Cm 

m 


2 


I A) 


Teacher-made objective tests 


3.00 ' 


1 






**Anecdotal record^ of general' attitude in class 2.98 


U 


A 
H 


U; 


Anecdotal records of achievement ' 


2.89 


4 


5 


(40) 


Projects 


2.88 


8 


6 


(7) 


**Acti vity/experiment write-ups ' 


2.74 


5 


7 


(9) 


Reports on topics in science 


2.71 


7 


8 


(11) - 


Oral Tests 


2.03 


9 


9 


(6) 


Subjective tests 


2.02 


10 


10 


(12) 


student self reports / 


1.46 


12 


11 


(5) 


Standardized objective tests 


1.40 


11 


12 


(8) 


Individual work contracts 


1.38 




13 


(13) 


Attendance 


1.3K 



* Scale from 1 (No Emphasis) to 4 (Much Emphasis) 
** Herding of item differs slightly between 1982. and 1978, 



These items fall into three groupings. Those ranking from 1 to 7 receive 
"Some Emphasis'* or ^"Much Emphasis." by more than 60% of the tea'chers, and some 
combihation of these forms the basis for the final grade given by most teachers. 
Oral tests and subjective tests are used less frequently. The high ranking, of 
Question "3 is a cause for concern, if teachers are including these "Anecdotal 
records" as a part of pupils' letter grades because letter grades refer only to 
\ academic achievement. • » 
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Items .ranking 10 to 13 are unused by over half of the teachers and receive 
"Little Emphasis" by most of the others. The 1978 rankings are not markedly 
different from those for 1982 .indicat'ing that classroom teachers' evaluation 
practices have remained stable since the last Assessment. The low ranking of 
individual work corjtracts reinforces the impression .from the preceding section 
that individual differences in science are often being ignored.' 

6. 10,4 Improving Learning in Science 

Question 59 requested teachers to rate 23 changes which might affect the 
quality of science learning in their classroom. The question was identical to 
that asked in 1978 except for-the Replacement of one item, Tablp 6*45 ranks the 
ratings received by the median values on a five-point scale. ^ "All items except 
the last four were perceived *by most teachers as more likely to improve the 
quality of learning th-an to harm it. Over 60% of the teachers rated the first 12 
items as likely to improve the quality of education. Many of these' changes also- 
had high rankings artiong junior secondary school teachers • Many oT these have 
be6n suggested as ar^as for change by the Contract Team earlier in the repprt. 
The major area of concern not previous^ly stressed relates to teac-her's workloads- 
time, number of subji^cts/levels, and class size. The Corttract Team urges 
districts and school administrators to seek ways of improving the condit^ns for 
science teaching, especially with respect to maintaining small classK4^and 
providing teachers • with more in-school time for preparation. - 

Table 6.26 and the discussion in section 6.6.5 also describe another listiii, 
of suggestions for change which should be studied in conjunction with this 
section. 



6.11 Teache rs' Comments \ . ' , ^ 

~? • / - ^ 

Evidence that the questionnaire was carefully an^red was shown by the 
number of teachers making -comments^. 'Thirty-five percent of those 'completing the 
questionnaire made one or more c&jjments. Twenty-five percent used the space 
provided at the end. Many of the comi^ents suggested ways to modify questions or 
to add options.- A few were critical of ^ the questionnai re. In the free response 
section, certain items of conce»\n', identified earlier in this%:bapter, domina^ted 
the comments. These concerned the lack of equipment and its poor qualUy, the 
time pressures on teachers, spai^e and storage problems, and teachers* ]dck of 
preparation for science 'teaching. Table 6.46 briefly summarizes the bost 
frequent^ comments from Quest-ion 60> ' ^ ' 




Table 6.45Meachers ' Ratings of Changes Which Would Affect the 
; Quality of Science Learning 



1^78 1982 Number of ■ 

Rank Rank Question Suggested Change 



1982 
Median* 



* Scale is from 1 (Deteriorate Seriously) to 5 (Improve Greatlv) 
; ** New item; no 1978 r^nki ng. ^ ' 



\ 



r 



4,05 
M.04 



More time to prepare and mark 4.38 

Especial l.y.'des^ gned classroom for, science 4.'27 
Increased provision of in-service - 4.'o7 ' 

. Smal ler 'Class si ' 4'Qg . 
' I (21") Fewer subjects/levels to teach 
• ^ . ^ (19) Increased availability of equipment and 

materials 

. More university courses in science (taken 

by yourself) , 3^gg 

More science books in library 3*84 

More convenient storage space for equipment 3^8 

Better iquality of ea/ipment. 3*75 
More coordination aO scho'ol level . * , 3*74 , 
Provision of Wide/se lection of printed 
. materials {textyf « ' 3 73 

• More time allq/iated to science 3*62 

Higher priori/y placed on science by ' - 
administration - ' 3 60 
- More- coordination at district level " 3*55 
. . V--/ Fewer classes to', teacht ' ^'bO 
y ' 1^ (1) .More direct input. by 'you into the purchase of 

I 'o-, ,0 • equipment . 3^43 

More choice, for teacher \n the selection of 

the prograin 3 
Changes in the new program 

Decreased emphasiSTon-the core curriculum ■ 3.06-^ 
Less responsibility for maintenance of 

equipment • 3 

Increased emphasis on core curriculum ^ 3^02 

Less in-sef"vice edu'cation " 2'.^ 



4 




fin 


** 


2 


(20) 


1 


3 


(9) 


3 


4 




7 


5 ■ 


(2ii 


2 


6 


(19) 


6 


7 . 

/ 




5 • 


^ 8 " 


(10) 


11 


. 9 


(13) 


i 8 


10 


(2) 


10 




{(^\ 


cc 




\^) 


' 13 


13 


(17) 


19 


14 


[to) 


9 


15 


'(7) 


20 


16 


(12) 


12'- 


17^ 


(1) 


21 


18 


('23) 


■18. • 


.19 


•(18)' 


IS. 5 


-20 


- W . 


17 


21 


(3) 

> 


15.5 


22 


'(22)' 


14 


23 


(1«) 
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Table 6^3: Summary of Frequent Teacher Comments 



Frequerrcy 




Comment s-TCondensed 



3 — ' — / 

In area of equipment, space and.storc^, 

55^:"' 1 lack 'of equipment or poor quality of equipment 

42 " - lack of space wi tl/<lasspoom or school v"' . 
32 , ' - need a science room 
6 - well equipped 



Ih area of tex ts 
18 
13 

8 

7^ 

5 • 



lack of suff/cient texts - • 

do not like/tfexts available ■ > 
1 ike program ^ . 

should ba^one text rather than three programs 
all materials should come as packa^ge deals 



In area of other resou^es 



"TT 
6 
6 
5 
5 
5 





need/idea or unit books done' by teachers 

- neefl mere reference books 

- need more pupil reference books 

- need more ready-m^de materials/aids 
<-/ieed Aorp locally developed units 
/ have "locally developed units^ and appro<^e of them 

ffdinatipn and specialization 

- ne€d science specialists 

1 have and* approve of district-level coordinated program ^ 

- have ctnd approve of a* science coordinator 

- need a'distri^level coordinated program , 

In^ar;^ of teachers own time, corrr^etence and needs 

- lack of classroom time for science ^ 
7 - lack -preparation time ' \ • 
31 * - lack knowledge ^ 
22 - need in-s^ervice workshops 



- need*more hands-on activities 

- need an integrated approach 

- lack of continuity from K-8 iji school, or district or province 
r rreed provincial goals that are* concise, well specified and 

simple 

- need to use the outdoor activities ^ 



In other areas 
27 
.24 
17 
6 



V 



194 



chapter 7 v 
secondarV teacher questioknaire results 



'David R. Stronck 



7.1 Development and Description of the Questionnaire , . i 

A qug^ionnaire v/as prepared ^to identify the current context of science 
teaching in the secondary schools of British j^olumbia, to recognize current 
classrbon praotices, and to, assess changes since the 1978 Assessment. The, 1982 
questionnaire ^ad a total of 94 items of which 13 'were newly developed. ^ Many of 
,the 81 repeated items had slight changes by the addition of more alternatives or 
by the grouping of some categories.. The 94 items were grouped^lnto ten sections. 



7.2 Description of the Sample , ^ * 

A secondary science teacher was defined as one who taught at least one class 
of biology, chemistry, earth science, general ^^ience, or physics. Principals 
and district itinerant teachers were excluded:' teachers were classified as 
"jun.ior secondary" if they identified, in Item 4&^, Science 8, 9, or 10 as the one 
class with which they had bo1\ti recent and extensive experience. The selection of 
any other class (e.g. Biol9gy 11-) determined a "senior secondary" teacher. 

t 

One thousand fifty-five questionnaires Vere 'sent to ,176 schools. Each prin« 
cipal was requested ^o distribute the questionnaires to appropriate science 
teachers. 

Five hundred twenty-nine teachers (309. junior secondary and 220 senior sec- 
ondary) completed the questionnaire. The return rate, considering an inflated 
shipping rate, was 77.55i. In L978, 1409 teachers completed the secondary ques- 
tionnaire. The reduction in the number ^of teachers 'involved between 1978 and 
1982 was a result of B.C. participation in a Science Council of Canada study 
which utilized a teacher questionnaire. Schools involved in this sample were 
excluded from the teacher portion of the provincial assessment. 



Tbe responses of the teachers in 1982 ace summarized' as percentages in 
Appendix I. The percentages are based on. those responding to each question^. The 
nunber of missing responses is normally less than five percent of the' total 
sa^Tiple. 

I 

Question 6 of the questionnaire requested a description of the respondent's 
assigned position in the school. In the junior secondary schools, 75% of the 
respondents were regular classroom teachers and 19% were department heads. In 
the senior secondary schools, 73% of the respondents were ^reg.ular classroom 
teachers; '22% were department heads. Only five percent of the respondents )iad 
other descriptions of theu^ positions. ^ >^ 



7,3 Teacher Back.groundyand General Information 

7.3.1 Extent of Teaching Experience 

, .Responses to Question 1 Jndicate that .the se/iior secondary teachers had a 
median of 13 years experience (vs 11 years in 1978) and that junior secondary 
Heac^rs /lad a median of 10 years experience" (vs 8 year's in .1978). Although the 
teachers in 1982 had more -years of teaching experience at both levels of the 
secondary schools, the junior secondary teachers continued to be le*ss experienced 
than the senior secondary teachers. * 

Both in 1978 and in 1982,^ senior secondary teachers were 94% male .and s^x 
percent fertiale (Questi'on 2). In 1978, \2% of the junior secondary teachers were 
female; in 1982, 15% ^were female. Although the percentage of male teachers at 
the junior secondary J evel has decreased it is "important to not^ that nine out of. 
ten secondary science teachers are male. 

Question 3 collected data on the. ages of the teachers'. Table 7.1 provides 
cross-tabulation data describing how "the age .of male teachers relates to their 
years of teathing experience. * , . ' - ^ 



Table'7.1: Cross-Tabul'Stion of Males' Teaching Experience and Ages (Percentages) 



Age in Y^ars 



Years of teaching 
Experience 


29 or uixJer 


30-39 


« 

40 or over 


Total 


6 or less 


> 

10 


6 


0 


16 


6-10 


2 


19 

c 


2 


23 


11-lS ^ ' 


0 


\ 

19 " 


7 


26 


15 or more 


0 


3 


32 


35 


Total 


12 


47 


41 - 

1 


100 



A crass-tabulatior| table is not provided for .the 62 female secondary science 
teachers in 1982 because 37 are in the most minimal category of age 29 years and 
under with 5 or less years of teaching experience. Only* 9 female teachers are 
age 40 year.s or more and with 16'0r more years of teaching experience. There are 
approximately twice- as many males as females among the youngq^st and least experi- 
enced secondary science teachers. 
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Conpanson with the 197a Sc>ence Assessment snows significant median in- 
creases of two years of age an>l^years of teaching experience. Furthermore the 
percentages of males and females teaching at the senior secondary level show no 
^eigmficant changes since 197^. The Contract Team finds these data disappoint- 
ing, both' in terms of failur^to recri>it young people, and failure to retain 
th>9se few women who, start out teaching science. School districts are urged to 
recruit, over a period of years, in an attempt to* obtain a better balance between 
male and female teachers of science. 

7.3.2 Courses Taken in^Methods of Teaching S cience 

Question 4 asked for information about the success-ful completion of univer- 
sity courses in -the teaching of scienoe. Results. showed that science teachers in 
senior secondary schools have, had greater preparation through science methods 
courses than the teachers in the junior secondary schools. Especially at the 
senior secondary level, there has been an incre?se in the'percentage of science 
teachers with more than one science methods course during the- four years between 
l.y/oand 1982. , 

Responses to Question 5 showed that 56% of senior secondary science teachers 
tonpleted their courses in the methods of teachir,.! science inore than ten years 
ago. On the other hand, only slightly over one-th.rd of the junior secondary 
science teathers (36%) have completed their science methods courses more than ten 
years ago. 

.The Contract Team suggests that -school districts urge those science teachers 
who have never completed a science methods course to do so. Opportunities for 
such activity should be provided. Moreover, 45^0 of secondary science teachers 
who completed methods courses more than ten years ago may need in-service courses 
or. workshops to assist them in implementing new areas of science teaching. 

7.3.3^ Courses Taken in Various Science Subj ects 

Question 4 asked teachers to identify the uni versi ty/col lege' courses that 
they had successfully completed in four different areas: biological sciences 
^^J^^^/space/general science, physical .sciences , and other science or engineering 

Only th& category of biological sciences provides directly comparabl-e data 
between the questionnaire of 1978 and that of 198?. These data show littla. 
change during the four years although there is a weak trend toward the completion 
of more courses in biology. In 1982, the area "physical sciences" subsumed two 
areas of the 1978 questionnaire: chemistry and physics. Similarly in 1982 the 
area of earth/space/^general science replaced three areas presented in l'978- 
astronomy,, earth science, and general science. 
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,The Contract Team (1978) described the completion of four to seven cour-ses 
in one subject with' fevjer than four in the other*" subjects as an ''adequate (jack- 
ground." By accepting 'this definition, it may be concluded th'at a majority of 
the teachers (55%) in the junior and senior secondary schools have adequate back- 
grounds for understa-nding the . bi ological sciences* There is little difference 
^between jur^ior secondary and senior secondacy teachers in this subject. But in 
the physical sciences . (1978 and 1982) the* senior secondary teachers show more 
preparatipn. In 1982, 65% of the senior secondary teathers had more than three 
courses while only 41% of the junior secondary teachers had completed that many 
courses. There -is relatively little difference between junior secondary and 
senior secondary teachers in their completion of courses in earth/space/general 
science and other science or engineering. The curriculum of the junior sciences 
requires additional preparation for many junior secolidary teachers^ ^specially in 
the physical sciences a^d in earth/space/general sciences. 

7.3.4 The Nature of Science Teaching Assignments 

Table 7.2 summarizes the responses of the teachers to Question 7i. this 
table also summarizes the responses of the teachers in 1978 when' they checked all 
science courses that they were currently teaching. ^ 

The data demonstrate a trend toward a higher percentage of teachers , both 
junior aFid senior, assigned to junior secondary courses. This trend* to a higher 
percentage of teachers assigned to junior secondary courses probably reflects a 
further trend to more junior-sanior schools and/or a decline in the demand -for 
senior science courses. , Regardless of the cause, greater percentages of teachers 
'are now required to teach junior secondary science courses. 

Question 8 asked teachers about current enrollment of students. Responses 
demonstrated that the senior secondary schools are usually much larger than the 
junior secondary schools. , Forty percent of the junior secondary schools had 
fewer than 500 pupils while only^ 10% of the. senior secondary schools had so few. 



7.4 Coordination 

7.4.1 Types of Withi n-School Coordination » 

Question 9 asked the teachers to describe 'the form of science coordination 
existing in thei r" school s^ Table 7..3 summarizes the responses of the teachers in 
the junior -secondary schools and in the senior secondary schools both iyf 1978 and 
in 1982. The 1978 Science Assessment Contract Team had recommended: "That 
schools without leadership in science education . . designate a Successful 
science teacher as the school's science coordinator where this is feasible." The 
table shows a trend, especially at the senior secondary level, to implement this 
recommeijd-ation. 
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Tab-le 7.2: 



Junior and Senior Secondary Science Teachers Reporting on 
Science Courses Taught (Percentages) 



Junior 



Previously 
Taught 



Currently 
Teaching 



Senior 



Currently Previously 
Teaching Taught 



Coiirse 


1982 


1978 


1982 


1978 


1982 


1982 ^ 


Grades K'3 ^ ^ 


4 ■ 
% 


0 


0 


0 


0 


^ 

6 


Grades 4-7 


, 27 


2- 


6 


0 


0 


15 


Science 8 


■89 


• 65 


70 


13 


21 


' ■ 73 


Science 9 




68 


67 


20 


22 


78 


Science 10 „ / 


80 


40 


63 




42 


N 88 


Biology 11 


28 


11 


8 


38 


34 


50 


Biology 12 
* * 


18 


7 


4 


32 


-29 


'40 


Chemistry 11 


24 


' 10 


6 


34 


34 


"53 


Chemistry 12' 


12 




4 


'26 


27 


^ 36 


Physics 11 " 
Physics 12 


■18 


, 6' 


3 


27 


30 


■ 39 " 


11 . 


3 


2 *- 


18 


19 


26 


Edrth Science 11 


4 


3 


2 


9 


9 


14 


Geology 12 


1 


0 


0, 


2 , 


■3 





There is. a strong relationship between the size of the school and the tyroe 
^L'^q'! ? I '\u"l"'lJ^ Cross-tabulation data (between Questions 8 

and 9) demonstrate that the most common situation in smaU schools' (fewer than 
250 pupils) IS no particular form of coordination. . In these^ small schools, 34% 
had no form of coordination and m had coordination assumed by oYie of the regu- 
lar classroom teachers. Of the schools with more than 1000 pupils, 92% had 
specially designated science department heads responsible for secondary grades 
•only. These data ^suggest that the secondary schools- of British Columbia may now 
be achieving th-e recommended goal of designateii^ coordinators in almost all 
schools of medium to large enrollments. 
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Table 7.3: Science Coordination in Schools in 1978'and 1982" (Percentages) 







Perceitages 


of Teacher RespoQses 




Junior 




Senior 




Form of coordination 
in the school 

— 


1978 


1982 




1978 


1982' 


Designated science coordinator 
juSjt for secondary grades 


63 


67 




66 • 


81 


Designated science coordinator 

for elementary and secondary grades 


' 2 


* 2 




■0 


1 


Designated coordinator for science - 
and one more other subject 


10 


9 




14 


7 


Coordination by a working^group of . 
teachers in th§ school 


13 


9 




10 


5 


Coordination assumed by the principal , 
vice-pRinci pal or one of the teachers 


3 


8 




1 




No.particul ar form of coordination 


8 


5 




7 . 


4 


Other 


2 


0 




1' 


1 



7,4.2 Adequacy of Wi thin-School Coordination ^ ^ ^ 

Question 10 asked the tea,chers to rate the form of coordination checked in 
Question 9 fof the school's science program.^ Table 7.4 s^madAgsthe 
of the teachers ioth^ in 1978 and in 1982. The"^ata show a weak tr^end^.viard more 
teachers rating the^form of coordination^ as "Very Good" or "Excellent". OnTy 6% 
of the teachers describe the coordination as "Unsatisfactory" or "Very Unsatis- 
factory". 

Cross-tabulation data help to explain the increasing percentage of teachers 
giving higher ratings to the form of coordination by showing that an increasing 
percentage ^report specially designated science department, heads. This form of 
coordination had the highest levels of ratings: 22% of these teachers rated it as 
"Excellent% 42% as "Very Good", and 17% as "Unsatisfactory" or "Very Unsatisfac- 
tory". The next hi ghest ratings for withi n-school coordination were for the 
relatively rare situation (eight responses) Of a designated Science coordinator 
for elementary and secondary grades. 
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Table 7.4: Adequacy of School Science Coordination in 1978 and 1982 
, ' , (Percentages) , \ 



. 'Percentages of Teacher Responses 



Ratings of the form of 
coordination in the school 



Junior 



Senior 



1978 



1982 ' 



1978 



1982 



Very Good or Excellent* 


■ 51 


57 


55 


' 58 


Sati sfactory 


45 


t 

V 

37 


39 


36 


Unsatisfactory or Very 
Unsatisfactory* 

____ 


■ 8 


6 

N** = 305 


7 


6 

N = 219 



. ..c icapuilie LdLcgones were coNapsed to t 
** N = number responding 

/ 

7.4.3* Coordination at th^ District Level 



Question 11 asked the teachers to describe the form of 'coordination for fha 
secondary science program which exists at the distr^°ct level jabie^ 
manzes their responses. The data show that since 1978 there h s been a dLcreasi 
in the category of "No particular form' of coordination" by 13% fh s redutft^ 
has been accomplished primarily by designaKf^g^a supervisor for science^and nnS 

•or more other subjects, and secondarilyJI^esYgnating a science coorSina or for 
elementary and secondary grades. Although thepe has been a significant [^^^^^^^ 

^Jioward designating^ di^rict science coordinators, almost half of th" teachers 

ion?r c It -Th/t ^j^^'.^r'^"' ''' ''''' the..recommend.tfon f4e 
contract Team That districts appoi.nt a capable science teacher as a «:ripnao 

coorcfinator foTthe disjrl'c^-where^ has ~al ready^Vn. done. 
Adequacy c^f Coordination at the District Level 

fhoin^""^'°" ^^J^i^"^ teachers to rate the form of coordination descMbed in 
their response to. Question Table 7.6 summarizes their responses at the 

Trr,'?""^''^. level .and the senior secondary level both in 1978 aS3 ? 1982 
Table 7 7 provides- the cross-tabulation of responses to Question 12 on satisfac- 
tion with the form of district coordination and Question 11 on the ?orm oJ diL 
tn^*: coordination. Where the district has no particular form' of coordination 
few of these teachers rate the situation as "Excellent" or "Very G od" wS e ^ 
tjree quarters of these teachers ^ate the situation^ "Unsatisfactory" No 
other .category has even' a majority ^of responses rat'inTthe form of coordination 
■as "Unsatisfactory" or "Very Unsatisfactory". coordination 
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Table 7.6: Forms of Science Coordination at the District Level 
in 1978jand 1982 (Percentages) 

Junior . Senior 

Form of coordination in the . ^ 

school district ' . 1978 1982' 1978 . 1982 



Designated science coordinator for 
just the secondary grades 


10 


9 


9 


10 


Designated science coordinator for 
elemJfitary and secondary grades 


2 


9 


' 4 ' 


6 


Designated coordinator for science 
and one or more other subject 


7 


14 


10 


17 


Coordination by a working group of 

teachers in the district > 
t 


1 7 
1/ 


1 £ 
10 


10 


iH 


Coordination assumed informally 
one of the administrators or 
teachers in the district 


4 


4 




5 


No particular form of coordination 


57 


45 


56 ' 


43 


Other 


3 


3 

N*'= 293- 


3 

N 


6 

= 217 


* N = number responding 










Table 7.6: Adequacy of District Coordination in Science Education 
in 1978^and 1982 (Percentages) 


— . . . ^ ^ 

Rating of the form of 

coordination in the school" district 


Junior 
19/8 1982 


Senior 

19f8 


1982 


Very Good or Excellent* 


14 


10 


11 

• 44 , 


11 


Satisfactory'^^ 


41 




47 


Unsatisfactory or Very 
Unsatisfactory* 


46 • 


49 

N*^^ = 277 


45 

N 


43 
= 206 


* Five response categories were collapsed to 
** N = number responding 


three. 
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• Cross-tabulation data in Table 7.7 show that in districts with "specially 
designated science coordinator, supervisor or consultant responsible for just the 
secondary school science teachers", 27% of teachers rated the district coordina- 
tion as "Excellent or "Very Good". This was the only type of coordin tfon w L 
out any rating of I'Very Unsatisfactory".. In terms of teachers' satisfaction tSe 
cnnL ?c of. coordination is the "specially designated science coordinator. 

arlZV' \u ^'^ '^^spP^sible for elementary and secondar; 

grades . Al other types of district coordination - had more "Unsatisfactory" 
ratings thart "Excellent" or "Very Good" ratings. ^ciubrdctory 



The Contract Team repeats the recommendation made in 1978: 

• That districts appoint a qualified individual as a science 
coordinator for the district where this has not already been 
done 



Table 7.7: Teacher Satisfaction ^with the Type of District Coordination 

(Percentages)- 



Ratings 



Form of coordination at the district 
.level for secondary science program 


Excel lent 
or Very " 
Good 


Sati s- 
fac-tory 


Unsati sfactory ' . ■ , 

or Very 
%sati sfactory Total 


Designated science coordinator for 
just the secondary grades 


3 


■ 6 


1 


10 • 


Designated science coordinator for 
elementary and secondary grades 


-3 


5 


2 


10 


Designated coordinator fgr scierUce 
and one or more other' subjects 


2 


'9 


5 . 


16 


Coordination by a working group 0/ 
teachers 


2 


11 


4 


17 


'No particular form^ 


1 


9 


31 . / 


' 41 


Other ' % 


0 


4 


3 


■ 7 


Total 


11 


44 


46 

N* 


101 

= 57 4~ 


(Chi square = 159.6, df. = 10, p < .01) 
* N = number responding 










f 


203 - 




J 





2io 



7.5 Physical Facilities, Materials and Equipment ^ 

. This section is divided into five parts. Each subsection deals specifically , 
with one aspect of physical facilities, materials, ^and equipment. Questions deal 
with adequacy, safety, funding, reading materials, and .audio-vi sual equipment. 

7.5.1 Adequacy of Physical Facilities, Materials and Equipment 

^Question 13 asked the teachers to rate the. adequacy of the physical facili- 
ties, materials, and equipment in their schools. More than 75% rated the* follow- 
ing SIX as "Adequate or better": lighting, electrical outlets, gas.^oup^ts, flat- 
topped desks or tables, audio-visual equipment, and chalkboard sp^6e. Nine of 
the nineteen types were rated as "Adequate or Better" by more than 50% but fewer 
than 75% of the teachers; storage space for science. ma^terials/equipment, storage 
space for microscope <sl ides , science ' preparation rodm^ water outlets, sinks or 
drainage facilities, safety equipment, ant&unt of work space per student, fune 
hood/closet, and bulletin board space. The data show erproblem of lack of stor- 
age space, facilities for .water, and safety equipmerj^. . 

Only four of the physical facilities, materials and equipment .were rated by 
±he majgrity of teachers as less than adequate. Slightly fewer than half of the 
teachers had less than adequate storage space for volatiles or had ventilation 
deficiencies. This situation must be the cause pf some concern and the Contract 
Team suggests that it 'be Rectified immediately. Of less 'importance is the 
absence of microcomputers, storage space for them, and storage Space for student 
projects. ~ . < , 

The teachers' responses to Question 13 show that many junior secondary 
schools have less than adequate water outlets electrical outlets, gas outlets, 
sinks or drainage facilities, bulletin board space, and microcomputers. 

Question 46 asked the teachers to identify how ;often in the past year they 
had to adapt their teaching plans because of difficulty, in obtaining the neces- 
sary science equipment. Seventy-nine percent of the senior secondary teachers 
nev^r or seldom had to adapt tijeir plans and only 67% of the junior secondary 
tea-chers gave similar responses. The responses in ^982 were similar to thos^ 
recorded in 1978. ^ x * 

Question^ 17 requested a rating for the* quality of the science materials and 
equipment available to the teachers. T^t^le 7.8 shows the responses of the 
teachers both ^1n 1978 and 1982. In bo'w assessments, the senior secondary 
teachers rated their materials and equipment more highly as "Excellent" and "Very 
Good" , than did the junior secondary teachers. j 
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Table 7.8: 'Rating; of the Quality of the'acience Materials/Equipment available 
in Se(^ondary Schools (Per(;entages) • 



Quality of the science materials/ 




Juni oTi 




Senior ^ 


equipment available in the schools 


1978 


1982 


1978 


1982 


Excellent ^ 


15 


-16 


20 
e 




Very Good 

\ 

Satisfactory 


S9 


. 37 


60 


' 45 


22 


40 


17 


31 


Unsatisfactory 


3 


6 


2 


2 • 


Very Unsatisfactory ' , 


1 


1 


1 


1 



N = 293 



N = 217 



Therefore the Cjontract Team recommends that: 

• school districts make a determined- effort to effect improve- - ^ 
ments in the quality of science materials and equipment, 
especially in the small junior secondary schoe-ls 

Table 7.9 gives' the cross-tabulation of 'responses to Question 8 (size of/ 
scboQl enrollment) by Question 17 (the rating of the quality of the sc ence 
materials and equt^ient). The data "demonstrate that highest levels of sat if ac- 
tion are found in schools with enrollments between 250 and 750 students while the 
least satisfaction is found in schools with fewer than 250 students 



Table 7.9: Ratings of Quality of the Science Materials/Equipment 
by School Size (Percentages) 



Ratings of the quality of science 
materials/equipment available in 
the school 




Pupils enrolled in, school 




fewer 

than 

250 


"250- 

750 


over 
750 


Total" 


Excellent 'and Very Good 


2 


28 


28 


58 


Satisfactory 


4 


" 19 


14 


37." 


Unsatisfactory and Very 
Unsati sfactory 


1 


2 


3' 


6 


Total 


7 


49 


45 


101 


(Chi-square = 22^4, df = 4 < .001) 
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/•5»2 Safety Equipment . , . > 

Question 15 asked the teachers to check all items of safety equipment , in the 
science teaching area/room/laboratory • Table 7.10 stnomfffizes their responses 
both' in 1978 and 1982. The data show a clear improvement *in the provision of 
many items. This trend is commendable although the. Contract Team seeks complete 
adequacy of all appropriate safety equipment. For example / onl y 11% of secondary 
teachers report ha^^ing^sand buckets and sc6ops , despite their relative inexpen- 
siveness^ 

Only 60% of the teachers have first «id kits, although these, kits are prob- 
ably the most frequently \fsed of all types of safety equipment. .While fire 
blankets are needed to "save lives, only 72% of the teachers reported having this 
relatively inexpensive item. / , 

The Contract Team strongly recommends that: 

' • the Ministry of Education establish safety starfda'rds for. 

school science classroom"s, ^and 'provide fiinds for school . . 

di stricts not only to conduct surveys of the science safety 
equipment in school s where science is taught but al so to 
correct deficiencies that may be discovered through sucb 
surveys. 

Question 14 asked: "How systematically is the safety equipment in your 
science area/room/laboratory checked?" In 1978, 63% reported systematic checking 
while in 1982 only 56% had systematic checking. ' Obviously, this trend toward 
less checking of the safety equipment is a serious problem. 

The ^Contract Team urges district administrative personnel to ensure that 
systematic, check be conducted in all science teaching areas ^to ensure all equi^p- 
ment etc. functions properly. ^ ' ^ 

7.5.3 Funding and Obtaining Science Materials and Equipment 

• 

Question 18 asked the teachers how much input they had in deciding what 
science materials and^ equipment are to be purchased for their school. There is 
nonsignificant difference between responses of junior. secondary and senior secon- 
dciry teachers* Thefe^'also is no' signTificant difference between the responses in 
1978 and those in 1982. In 1978', 13% or^the junior secondary"H:eachers had virtu- 
ally no input or not enough; in 1982, 14% gave. these responses. In 1978, 12% of 
the senior secondary teachers had virtually no input or not enough; in 1982, 11% 
gav^ these responses. It is unfortunate that over 10% of the teachers have not 
contributad ideas about the purchase .of science .equipment. 

Question 19 requested the teachers to identify who maintains and accounts 
fpr the science materials and equipment in the school. Table 7.11 summarizes the 
responses of the teachers for 1978 and for 1982. At the juni or 5«iCondary level, 
the most common situation is to let the head of the science departmer^t look after 
it all (38%). Only 26% of the senior secondary schools use that syst^i. ' In the 
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.senior secondary schools, the situation where a]i;teach&rs of- science lod( after 
tUeirown^ materials and equipment or where each teach# of 'science lo»ks after 
certain materials and equipment is most popular. " j / ■ 

" Question 21 asked about possible difficulties in obtaining scienc/ materials 
and equipnient when they are needed! There were -no, significant differences 
between the responses of the Junior secondary teachers and those of the Senior 
''lTJtt?f H'ff^''i;" 1^ is a concern thaf2U of the teachers in /982 found it 
Somewhat difficult to obtain science materials and equipment; /fewer than '3% 

l'r^;h^^;V^■''^^'^'^'^^'"^ ''''' show pro'gress'Ace 1973 wh': 

rnore than 25% of the teachers explained that it was "Somewhat difficult", and 8% 
of the senior- secondary teachers said it was "Very difficult"./ At the junior 
secondary level, there continues .to be 3% of the teachers who/ say it is 'Wery 

I 

^^^^ ^-10: Types of Safety Equipment Present in Science Teaching Areas 



Type 'Of Safety Equipment 


1978 


Junior 

1982 


1978 


Senior 

1982 


No safety equipment 


1 


2 


» 

3 


1 


Fire blankets . ' 




ol 


44 


62 


Fi re ^xtinguislier 


94 


93 


92 


95 * 


Master^gas shut-off 


88 


91. 


86 


-91,,. 


Master water .shut-off 


28 


27 


24 


31 


Approved first aid kit 


^ 52 


57 


51 


67 


Safety goggles 


56 


83 


£4 


71 


Asbestos gloves 


17 


25 


19 


26 


Sand buckets and scoops 


12 




9 


8 


Eye-wash stations 


74 


82 


68 


79 


Acid spi 11 clean-up. kit • 




10 




•14 


Safety -charts 




' 47 




46 


Demonstration safety shield 




17 




20 






N* = 308 




N = 220 


* N = number responding 
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In ^response .to Question 24, both, in 1978 and in 1982, 14% of the'senior 
secondary teachers said that 'they did not- have. enough money^ allocated to thei-r 
science programs to teacfvUhe prograjns properly. In 197&, 12% of the junior^ 
secondary teacher made this' same complaint while 'in ]982 only tO% of these 
teachers, had this prObTem. ' •* ' ^ * 

' Table 7.11: Responsibility for Maintaining^'and Accounting for* 
Science Materials/Equipment (Percentages) 

- , . ^ 1 



Who maintains and accounts for the Junior * Senior 

science materials/equipment in the 

schools ' 1978 1982 1978 , 1982 



< 



Each teacher df "science looks after 

'his/her own ' ^ ' 23 16^ '42 * 24 

* * 

Each teacher of Science looks aftdr ^ ' • * 

certain materials/equipment \ >^ 10 1'4 13 26 

A specially designated teacher lool<s , ♦ 

after it all. 9 8 ,4 3 

Head of science department ^l ^' tc^ 

after it all 37 ^ 38 20 26 

• 4 

Paid assistants look after it all ^15 15 16 ' ' 14 

There is no policy oh, Wtto is ' ' 

responsible m ^ . ^ • ^ ^ 

Other ' 5-4 43 

N* = 282 ' • N = 197 




ber responding 



7,5.4 Science' Reading Materials and Audio ^Visual Aids 

Question 22 asked the teachet to rate the adequacy of the science reading 
materials in their schools. Table 7.12 summarizes their responses both in 1978 
and 1982. Unfortunately, the data show a strong shift toward 'inadequacy duri ng 
the last four years.. In 1976, only 24% of all secondary science teachers 
described the science reading materials in their schools as *'Very Inaflequate" or 
"Somewhat Inadequate". In 1982, 50% of the junior secondary teachers' and 39% of 
the senior secondary teachers gave these poor ratings. 
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The Contracf Team therefore recommends that: 



school districts ^encourage l^hool libraries to purchase an 
lioo'T. ''^^^ '""'"^ materials in the secondary 

teachers and school librarians be encouraged to cooperatively 
explore the upgrading of print materials in ^cien'ce ' 



Table 7.12: Adequacy of Science Reading Materials (Percentages) 



^Adequacy of science reading 
materials in the school 

Very inadequate 

Somewhat* inadequate 

Satisfactory 

h More than adequate 

* N = number responding 



1978" 

5 
19 
50 
25 



Junior 



'1982 
15 
35 
44 
6 



304 



1978" 

5 
19 
46 
31 



Senior 



"1982 • 

10 

29 

47 

14 
N = 221 



Table 7.13 gives cross-tabul atio/i data . demonstrating that satisfartinn wifh fh^ 
adequacy of the reading materials significantly increase^; wiVh - - ^ 
numbers of pupils enrolled in the school. ^ increases with the increasing 



We 7.13: Adequacy of Science Reading Materials by School Size (Percent^agfes ) 



Number of pupils 
enrolled in the schoo\ 




(Chi square =. 1.3.6, df = 2, p < 0.01) 
N = 525 ' ' 
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Question 23. requested a rating of the use of various audio-visual aids in 
the teaching of scien<;e. The overhead projector, was certainly the audio-visual 
aid mo^t used; 50% of the teachers used it "Frequently (nore than 5 times/unit)". 
Films, large charts models , video tapes, and filmstrips were the next most 
popular aids; except for f-ilmstrips they were more used by the senior secondary 
teachers than by the junior secondary teachers. The junior secondary teachers 
made greater use of filmstrips and 35 mm slides. 

7.6 Science Teaching " ^ • ^ 

7.6.1 Wofth and Importance of the B.C. Science Program 

Question 26 asked the teachefs to give their opinions on how worthwhile the 
prescribed B.C. science program is to -the pupils they are presently teaching. 
Table 7.14 summarizes their responses. Both in 1978 and in 1982, the senior 
secondary science teachers perceived the science program as more worthwhile than 
did the junior secondary teachers. Jhe junior secondary teachers have improved 
their ratings of the program during the. last four years, probably because of 
- their' widespread, favour toward the Grade'9 textbook. Unf ortu^iately, the senior 
secondary teachers have significantly lowered their ratings of the B.C. science 
program. •» 

Table 7.14: Worth of Prescribed B.C. Science Program 
' » ' , in 1978 and 1982~.(Percentages) . 



Ratings of the prescri bed' B.C. 
science program to pupils 
presently under instruction 



Junior 



Senior 



1978 



1982 



1978 



1982 



Ver:y worthwhile 


22 


26 


43 


34 


Of some worth 


65 


65 


55 


61 


Df little worth 


11 , 


6 


. 3 


4 


• 

Practical ly worthless 

* ft 


3 


3 

• N* = 300 


0 


0 

N = 215 



* N' = number responding 
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7.6.2 Teachers ' Assignments 

Question 27 asked teacbers for their ONE choice of grade level that they 
would prefer to teach science. In 1978, 91% of the senior secondary teachers 
were content to teach at that level while seven percent preferred the post-se(^on- 
dary level. In 1982, 94% of the senior secondary teachers wo/ld choose to teach 
science .at ^the senior secondary level with only five percent wanting post-secon- 
dary^ assignment. The juhior secondary teachers differ significantly from the 
senior secondary teachers by preferring a change. 'Their first choice, made by 
40%, is to teach in a combined junior-senior secondary 'school. Teaching in a 
junior se^condary school was their second choi-ce at 33% while 17% would choose a 
senior secondary school. Re'sp,onses in 1978 fron the juTTtor secondary teax:hers 
were similar. Teaching at the junior secondary level remains unattractive to 
many. 

Question 28 const^^^ers how wel 1 teachers fel t prepared to teach sci ence . 
Among the 304 junior secondary teachers, 20 were only "Som^at" or "Not at all" 
prepared. The Contract Team suggests that administrators assist teachers who are 
poorly prepared either to be placed in other 'subjects or to receive adequate 
preparation. ' 

Cross-tabulation data demonstrate that poorly prepared teachers never rate 
secondary science as "More important than all other subjects" while 29% of 
teachers with "More than adequate" preparation ^give this rating. 

In response to (Question 29, thf, teachers described their,, teaching asiign- 
pients according to various categories.' For example, 60% of the senior secondary 
and 43% of the junior secondary teachers taught only 'science. There vere similar 
responses to this category in 1978. Ihe other three categories show a strong 
trend toward increasing specialization in teaching science. The trenS is 'most, 
obvious for the last category, "Teacbi ng 'science less than ?5% of the time". In 
1978, 21% ^f the junior secondary tfeachers v/^re in this category while only 10^% 
had this ^assigpnent in 1982. , In 1978, only 26% of the junior secondary, teachers 
taught science 50% or mre of the time. ' In 1982, 32% 6f these teachers had such 
ah assignment. The sane trend is clearly found in the senior secondary schools 
where 14% of the teachers in 1578 were Reaching science less than 25% of the 
time; in 1982, only thrfee percent had such an assignment. \^ 

Sixty percent of tbe 526 secondary teachers are teaching only science. The 
remainder, of the sample was invited to specify in Question 30 the other part of 
their assignment. At the junior secondary level, 59% of the 181 teachers were 
also teacMng mathematics. At the senior secondary level, 65% of the 94 teachers 
were also teaching mathematics. Ihe remaining teachers had assignments besides 
their science load in the fol lowing^sequence of frequency: other subjects, coun- 
sel 1 i ng ^nd/or administration, and physical education. 

Question 35 asked for an identification of special science programs existing 
in the schools. The. two most common special pr^rams were special learning 
assistance for low achievers, and modified science courses for pupils leaving 
school during junior high school years and for low achievers. All other special 
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programs are only about one-third as commonly reported as the two most common 
special programs which have increased greatly since 1978. The senic^r secondary 
schools offer technology-oriented science courses (e.g. forestry or mining) twice 
as often as do the junior secondary schools. 'Recreational science courses and 
special 'electives for advanced pupfls have had few changes during the last four 
years . . - • ^ • • 

7*6.3 Teachers' Suggestions for Changes " • * ' 

Question 34 is important because it asks the teacbers to suggest possible 
-changes .in their schooTs science' program. The 1978 questiopnaire listed 17 
aspects of science programs for the junior secondary teachers.' The 1982 ques- 
tionnaire repeated 15 of these aspects and added six for consideration by both 
the junior secondary and the senior secondary teachers. The responses of these 
teachers are surmarized in Table 7.15. The table presents medians for the three- 
point scale where one equals "less", two equals ."same", and three equals "more". 
In other words, a niedian of 2.0 averages the responses to a recommendation for m 
change. Almost all of the interquartile ranges are between .75 and 1.00. 

^- As shown 'in Appendix I, in 1982, more than 75% of the secondary science 
teachers wanted more provision of print materials other than textbooks. This 
concern reinforces the recommendations in Section 7.5>. More than two-thirds of 
these teachers wanted more provision for , meeting- the needs, of gifted chi-ldren 
more background information for teachers, and more emphasis on the impact of 
science on society. Over 50% oi^ these teachers suggested more alternate prograirfs 
irv science, more specialist science, teachers in elementary schools, and more 

•, provision-, for m&eting the needs of handi capped "chi Idren* Almost half pf these 
teachers wanted more.- integration of science with other subject areas.' The 
Contract- Team joins th^ teachers in their concerns, and strongly urges that the 
suggested • changes be made wherever -possible.* In particular, the Contract Team 
further yrges the" Mi nistry of Education to contin^ie to explore with the British 
Columbia Sc'ience Teathers' Association, ways to prepare and provide background 
information to teachers as has been done in the provision of the source book for 
junior science teachers. 
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Table 7.15: Changes in the School's Science Program Suggested 

by Teachers (Medians) 



Junior 



Aspects of the school's science 
program* 



1978 



1982 



Sell! or 
1982 



Median Rank Median Rank Median Rank* 



' \. Provision of print 'materials 
other than textbooks 

2. Integration of science with 
other subject areas 

3. Discovery learning 

4. Activity-centred le^rn^ing 

5. Alternate programs in science 

6. Locally developed programs 
/• Outdoor education 

8. Teaching of basic science, 
concepts 

9. Teaching of science processes 
(e.g., classifying) 

10. Definition of core curriculum 
Ih Background information for 
teachers 

12. Provinc'ial learning assessment 

13. District learning assessment 

14. Freedom for teacher to define 
course 

15. Teacher input* into purchase of - 
equipnent 

16. Environmental education 

17. Field trips 

18. Provision for meeting the needs 
of gi fted children 

19. Provision for meeting the "needs 
^ of handicapped children 

20. vSpec^ialist s^cience teachers in 

elementary schools* 

21. Emphases on the impact of*" 
science on society 



* Scale from 1 (low) to' 3 (high) 
** N = number responding 





0 ~« 


2.88 


1 • 


2:80 


1 


2.46 


6 


2.50 


9 


2.48 


''7 


1.98 


15 


2.00 


20 


1 ft« 


0 > 
L I 


2.16 


10 


2.19 


16 


2.11 


16.5 


2.70 


2 


2.78 


4.5 


2.68. 




2.57 


4 


2.45 


10.5 


2.1^ 


14.5 


2.56 


' 5 


2.45 


10.5 




1 1 
1 1 


2.34 


7 


2.24 


13 


7 


Q 


, 2.24 


8 


-2.20 


14.4 






2.13 


11 


2.20 


■ 14.5 


2.11 


16.5 


' 2.76 


1 


2.78 


4.5 


2.75 


' 3 


2.00 


14 


1.97 


21 


1.^6 


20 


9 no 


1 i 


^.03 


19 


2.02 














2.12 


12 


2.08 


18 


2.10 


18 


2.21 


9 


2.15 


17 


2.19 


14.5 


2.59 


3 


2.55 


8 


■ 2.20 


12.5 






2.40 


12 


2.24 


10 






2.85 


2 


•2.79 


2 






2.64 


7 


2.36 


8 






2.67 


6 - 


2.69 


5 






2.79 


3 


2.72 


4 


N** = 


932 


N = 


304 


N = 


219 
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-7.7 Teacher Education 

This section deals with pre-service and in-service education of teachers. 

% 

7.7. 1 Adequacy of Pre-Service Teacher Education Program . ' 

a. 

^ Question asked the teachers to rate the adequacy of their pre-service 
education program as a preparatior^ for teaching secondary science. Table 7.16 
summarizes the responses of the junior secondary and senior secondary teachers 
both in 1978 and 1982. 

. 

table 7.16: Adequacy of Pre-Service Teacher Education Program (Percentages) • 



ERIC 



Rating of adequacy of pre-service Junfor • Senior 

teacher education program ' 1978 1982 1978 1982 



Very inadequately* 




23 


21 


24 


16 


Somewhat inadequately 




32 [ 




25 


33 


Adequately 




33 


36 


37 


42 


More than adequately 




11 


8 . 


14 


10 


* The responses from 
"Very inadequate" and 


the 1978 
"I had no 


Assessment result 
teacher education 


from combining two 
"in science". 


categories 



Question 37 asked teachers how much emphasis they f^t SHOULD be placed on a 
series of 23 statements in preparing student - teachers to teach science. After 
establishing what "SHOULD" be emphasized. Question 38 asked: "How much emphasis 
WAS placed on each of the following in your, pre-service preparation period for 
the teaching of science?" The same list of techniques aad topics followed both 
Questions 37 and 38. Responses to both questions are summarized in Table 7.17. 

The data are presented in this table to allow a direct comparison between 
columns describing what "SHOULD" be emphasized and what "WAS" emphasized. 

^ V * 
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Table 7.17: Emphasis That SHOULD Be and WAS Placed On Techniques and Topics 
in Preparing Student Teachers to Teach Science 



Techniques- and topics rated on a Junior Secondary Senior Secondary 

^^^'^ "SHOULD WAS SHOULD WAS 

1. Techniques of teaching science ' 3,-69 2.38 3.66 2.64 

2. Techniques for developing reading skills 

in science ' ^ ^ \ ■ 2.90 1.15. 2.86 1.12 

3. Techniques for developing i/riting skills 

in science ^ 2.85 1.13 2.91 1.14 

4. Subject matter in specific area^ of 

. f^^"" . - 3.08 . 2.58 3.52 2.85 

5. General science 3. 05, 2.27 3,03 2.19 

6. History S philosophy of science 1.96 1.30 2?20 1 38 ' 

7. Psychology of learning 2.41 2.26 2.*63 2.*55 

8. Testing/evaluating/grading in science 2.93 2.13 "3.*04 -2*29 

9. Psychology of adolescence , * 2.47 1.9? 2^43 2.*21 

10. Theories of intellectual development .2.05 l.*79- 2^09 * L79 

11. Survey of available curriculxim materials- 2.81 1.70 ' 2*.90 1*.86 

12. How to develop curriculum materials . 2.91 1.38 2^93 

13. Lesson planning 3,18 2.72 3*32 

14. Preparation of science materials 3!l6 l'.90 3]i4. 

15. Practice in teaching science > 3.85 2^87 3!85 2!99 

16. Discussion of problems of science teaching 3.23 1.76- 3^22 r.*91 
17; Care and maintenarKe of animals in the - " 

classroom / 2.15 1.09 2.07 , 1.09 

10. tare and maintenancegjOf^ecJui pment ^55 1 14 2 46 1 18 

19. Laboratory safety \-v nmt 1 39 3*3? 1*70 



on c ■ 1 - 1 . 1-39 .3.32 1.39 

20. Special education r ^^2 -i.Q6 , 1.65 1.07 

dl. Integration with, other subjects 1.79, 1.12 2.34, 1.11 

22-»; tise of community resources 2.54 .U22 2;44 1*22 

?3. Use of audio-visuar material s 2.79 2!o4' 2!82 - ' 1*.93 

* Scale is from 1 (very little emphasis) to 4 (heavy emphasis) ' 



1.58 
3.32. 2.82 
2.10 
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The nineteenth category. "Laboratory ^safety'\ had the largest difference 
between what "SHOULD" be and what "WAS" emphasi zed > With identical medians and 
interquartile ranges, both the junior secondary teachers and the senior secondary 
teachers clearly descrli)ed this topic as insufficiently ^emphasi-zed in their pre- 
service preparation, the foua-point scale there was almost a two-point di f - ^ 
ference between what "SHOULD" be done 'and what "WAS" done. The Contract Team 
therefore strongly recommends that: ^ ' - 

• facul ti es of educat i on gi ve greater emphasi s to prepari ng 
pre-serv,ice teachers in the topic of laboratory safety . 

All medians qf the teache/s' responses were lower in describing what "WAS" 
emphasized in comparison with what "SHOULD." be emphasized on all of the topics. 
In addition to Laboratory safety, the^e were ten other categories where the dif- 
ferences between "SHOULD" and "WAS" were greater than one full point on the four- 
point scale. In rank order,. with the category having the largest difference 
given first, thef are: techniques for developing writing skills in science, tech- 
niques for de^J^tftping reading skills^in science, how to develop curriculum mater- 
ials, discussion of problems of science teaching, care and maintenance of equip- 
ment, use of community resources, techniques for teaching science, preparation of 
science materials, survey of available curriculum materials, and care ^nd main- 
tenance of animfals in the classroom. The Contract Team recommends that: 

• Faculties of***Educati on give greater emphasi^Nto each of the 
techniques and topics identified' by teacher^ tq-^be-^ mos^ 
inadequately emphasized in their pre-service'training. 



7.7.2 In-Service Education 

Question 39 asked the teachers to describe how much in-service educati on 
they felt they required during the current year to do a good •'job of teaching 
science. Both in 1978 and in 1982, most of the teachers expressed a need for 
some in-service education. In 1982, 4,5% of the secondary teachers wanted either 
.several sessions of three to five hours* or an intensive refresher course. A 
majority of those wanting in-service education prefer s^everal sessions of three 
to five hours. . * ' 

Question 40 requeste^that the teachers (il^assify 13 different forms of in- 
service according to a scale where one point equalled "Little Value", tw(/ points 
equalled '"Moderate Value", and tfhree points equalled "Mjjch Value". Table 7.18 
suiparizes the responses of both junior secondary and sehior secondary teachers. 
The medians on the three-point scale were calculated without including those who 
had not experienced a form of in-service. For example, the majority of science 
teachers in the secondary schools have never had a wiirkshop presentecl by Ministry 
of Education officials. \ 
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Table 7.18: Forms of In-Service Experienced and Valued by Junior Secondary anjd 
Senior Secondary Teachers (Percentages and Medians)* 



Form of in-service program 



Junior 

Percent 
NOT exper- 
ienced Median Rank 



Senior 

Percent 
NOT exper- 
ienced Median Rank 



1. 


Infj&rfiial meetings wt|th 
other science teachers 


1 


2.39 


1 


1 
X 


c.bo 


1 


2. 


Informal meetings with 
university science 
education instructors 

V 


39 ^ 


2.61 


11 


20 


1.86 


9. J 


3. 


Informal meetings with 
scientists * I 


50 


1.83 


10 ■ 


37 ' 


2.05 


'7 


4. 
5. 


Workshops presented by 
other teachers 

Workshops presented by - 
.university science educators 


23 


- 2.16 
2.14 


5 
6 


• 

5 
9 


1.88 


4 

8 


6. 


Workshops presented' by 
^district resource persons 


37 


1.87 


8 


' 34 


J 
1.86 


9.5 


7. 


Workshops presented by 
. scienti sts 

\ 


49 


1.84 


9 


37 


2.06 ^ 6 


8. 


Workshops presented by 
unifbLry or tuucation 
officials 


67 


* 1.42 


12 


45 


1.59 


1? 


9. 


University credit courses 
in science content 


18 


2.26 


3 


12 


2.42 


2 


10. 


University credit courses ^ 
in science methods 


25 


1.89 


7 


16 


1.80 


U 


11.' 


Visits to .other classrooms 
r 


20 


2.20 


4 


17 < 


2.07 


5 


12. 


Annual conferences for 
science teachers 


24 


2.36 

—i- 


2 

T-7 


10 


2.38 


.3 



* Scale is from 1 (little value) to 3 (much value) 
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Question 41 requested a rating of the ef fecti v#ness of the science in- 
service education activities in the\ school/district. Both in 1978 and in 1982, 
approximately 39% of the- secondary xeachers had no in-service education activi- 
'-.ties in their schools or districts jfor the teaching of science. Teachers with 
such activities judged them much mrk effective ^ 1982 than four years earlier. 
In 1978, only 25% of the junior secondary teachers who experienced in-service 
rated the programs as "Fairly effective" or "Very effective", while in. 1982 46% 
of these teachers made this judgement. In 1978, 31% of the senior secondary, 
teachers rated the activities as "Fairly effective" or "Very effecti ve"^ in 1982, 
46% made this judgement. Although thfere has been an improvement in the perceived,^ 
effectiveness of in-service education, t;he majority of teachers remain dissatis-' , 
fied^ They continue to want improvement.^' 

Each of the five fnost valuable forms of in-service was rated as of "Much 
Value" by at least 24% of the teachers *and of "Moderate Value" or of "Much Value" 
by at leas^ 67% of the teachers, /t^ t.heir rank order beginning with the most 
.valued of the Torms were informal meetings with other science teachers, annual, 
conferences for science teachers, university credit courses in science content,^ 
visits to other cl assrooms,' and workshops presented by other teachers. 

"cAnnual* conferertcfes for science teachers" was not listed on the 197^ ques- 
tionnaire. The other highly rated forms of in-service were among the first five 
ranked in 1978. Although annual conferences for science t'eachers were ranked as 
the second most valued form of in-service, 24% of the junior secondary teachers 
have not, had the opportunity to attend such a conference. The Contract Team 
suggests that school districts make such conferences available to more teachers. 

Questions 42 and 43 asked the teachers to des'cribe their willingness to 
participate in in-service education un-der three different types of conditions: 
"After' School Hours", "On Weekends", and "during school hours' IF RELEASE -TIME 
WERE GIVEN". Both in 1978 and 1982, only five percent of the secondary teachers 
probably'or definitely would not participate^ in an in-service workshop provided 
during schooU hours if release time were given. In 1982, 84% of the secondary 
teachers woyld probably or^ definitely participate in an in-service education 
workshop during af^er-school hours. The junior secondary teachers differed 
significantly from the senior secondary teachers only in their acceptance of 
weekend workshops; 59% of the senior ^secondary teachers and 68% of the junior 
secondary teachers probably or definitely would participate on weekends. The 
responses in 1978 were very similar to those in 1982. 

The data indicate that a substantial proportion of the teachers feel a need 
for a sustained in-service program and mo^st indicate a willingness to particiji^^ 
in such a program. 
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Present in-service programs were often unavailable to teachers or were often 
rated as ineffective. Therefore the'Contract Team recopmends that: 

• the Ministry of Education coordinate the design, development, 
and delivery of in-servi-ce- programs .for teachers Accused* on- 
^ some of the needs pointed out in.- the ^1982 Science "Assess- 

(iient. 



7^8 Assessment and Testing 

Section F of the questionnaire contains two questions (44 and 45) on the 
1978 B.C. ^Science Assessment. In .responses to the^first question, approximately 
half of the secondary teachers of science read the provincial Summary > R eport. 
Sonewhat fewer (43%) read the district's interpretation report on ..this Assess- 
ment. Slightly fewer than one fourth of these teachers read either of the 
provincial General Reports , Volume 1 on student surveys and Volume 2 on teacher 
surveys. Although these percentages nay seem weak, they are superior to the 
responses from teachers of other subjects. While 50% of the secondary' science 
teachers vedd the 1978 Summary Report on the Science Assessment, only 45% of the 
"secondary -English teachers read the 1-977 Summary Report on the Reading Assessment 
and only 41% of the secondary mathematics teachers read the ^7 Summary Report 
of the Mathematics Assessment. " | ■ 

Although the secondary science teachers have a higher percentage reading the 
Summary Report , the secondary teac^rs of both English and-fiathematics responded 
.tTiat theif ^Assessments in 1977 had ^greater jjnpact on their schools. On Question 
45,' between 52% and 91% of the science teachers checked the columns indicating 
that theyd4d not know what impact the Assessment had or that it had no impact on 
any of the educational factors listed. Little impact of any great significance 
wa§' n-oted in any area. This is a very disappointing finding which causes 
concern. 

• ^ 

The Contract Team feels that a- larger proportion of teachers of science 
should have a chance to review aspects of the Assessment. Therefore^ the Team 
urges -that .copies of both the Provincial Summary Report and the District Inter- 
pretation Report be made directly available to teachers of science in the 
district. - 

7,9 Junior-Secondary Program ' 

• The Contract Team notes, with approval, the fact that the Ministry of Educa- 
tion has, acted upon the 1978 recommendation for a Junior Secondary Curriculum 
revisioff and that such a revision is almost completed. ^ 

7.9.1 Grade" 8 

' In response to Question 46, 117 teachers identified Science Grade 8 as the 
one class with which they tjad both recent and extensive experience. Only these 
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^^achers answered Questions 47 and 48. Question 47 asked for the teachers' reac- 
Mon to the current Grade 8 text, Introducing Science Concepts in the Laboratory 
Aijnost two-thirds (66%) of these teachers were "Moderately satisfied" or "Very 
sltisfied" while 21% were "Moderately dissatisfied" or "Very dissatisfied". The^ 
contract Team notes and approves that the Ministry of Edtication Is planning to 
r^m^ce the Grade 8. text within- two years. 

\\ Question 48 asked teachers how many hours their ^Gpade 8 classes usually 
spenV tfn each of the four sections of the junior secondary curriculum. In 1982, 
the Tour listed sections were for chemistry, biolagy, earth science, and physics 
{li^ht)^ In 1978, the questionr>ai re asked the same question but included a fifth 
sect'fi'on on measurement. Table 7.19 compares the medians of the hours far each 
section between the responses of 1978 and those of 198^. ^ There is no change in 
the ranking of the four .major sections of the Grade 8 science curriculun within 
these'.'four years. The slight increases in time for each of these sections in 
1982 %ay be explained by Uhe deletion of the section on measurement which 
appearferf only on the 1978_qii^taonnaire.' 

The Contract Team is ^co^cerned about the neglect of earth science which is 
given l|ss than 20 hours by 27% of the teachers. Only 12% of these teachers give 
so little time to the next most neglected topic, physics (light)* The General 
Report 9f the 1978 Science Assessment observed that, at the grade eight level, 
earth sciences seem to; have been neglected. In 1982, the * conditions have re- 
mained esi^^ential ly unchanged. Therefore the Contract Team recommends that: 

• *^unior secondary teachers give greater time emphasis to earth 
science topics 

Table y.lQr-^-Hours Spent by' Grade 8 Pupils on Each Section of the Junior Secondary 



Curriculum in 1978 and 1982 



Section of thf^ curriculum 



1978 



1982 



Median 
hours 



r.Q.R, 



Median 
hours 



I.Q.R.* 



.\ Chemistry 
^ Bjology 



4 



Posies: Light 
E#th Science 
Me1|?urement i^^ 

* In|er Quartile F("^nge 



29 
27 

27 
22 
10 

115 



12.2 
11.6 
11.9 
15.3 
12.7 



32 
29 



4.9 
9.1 



29 .13.7 

25 15.4 . 

(nof listed in 1982) 
115 
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7.9.2 Grade 9 



. n response to Question 46, 96 teachers identified Science Grade 9 as the 
one class with which they had both recent and extensive experience Only these 
teachers answered Questions 49, '50; and, 51. cAt^er.ence. uniy these 

m.Hp^Q ^^^.P°"s\to Question 49, 87% of these teachers described the revised 
Grade 9 science text as better than the previous edition. Only three ne^cent 
• '^t'^f ''''''' ''''''' therefore one may cone ude that t e 

revision is highly successful.. Responsesto Question 50 indicate that 71% of 
. these teachers use the practical application suggestions in the revised Grade 9 
science text^by Schmid and Murphy from one half to almost all of t!ie time 

Teachers' answers to QuestionrSi listed tine spent by teachers on' the 
/Various sections of the curriculum. The data apparently demonstrate thaV the 
revised Grade 9. science text has increased. the teaching of astrononv by 
seven hours while .the other topics were adjusted ac%rdingly "^fhis a^^^^^^^^^ 
trend IS an improvement in accordance with the 1978 Contrac? Team' reco^enda- 
fion for jnore time devoted to Space Science. , ' ecorjinenaa 

7.9.^3 Grade IQ 

In response to Question 4)5? 95 teachers identified Science' Grade 10 as the 
one class with which they had both> recent and extensive experience! Only these 
teachers answered Questions 52 and 53. Table 7.20 summari/es their responses to 
Question 52 which asked about the usefulness of different printed n«ter al The 
\Z ^'r V° '^r'"'' tf^^i^^^PO^ses with those to the same ql^est on in [he 
1978 B.C. Science Assessment. All of the materials listed" on bot» questionnai re's 
N^show some loss in perceived usefulness during the last four ^^^^^T ^^^.'t^°""^i 

Table 7.20: Usefulness of Pri nted Materials for Grade 10 Science (Percentages) 



Printed material 


Cannot 
little 


say or of 
use 


Useful or 
useful 


very 


197S 


1982 


1978 


1982 


Mixtures In Chemistry 
(Harrison , Murphy) 


74 


81 


: 27 


18 


Ecology:' Field Research in 
Science (Jacobson et al.) 


79 . 


93 


22 


7 


Investigations in Science 
Modules .(Wi ley Series) 


92 


93 


• 

9 


7 


Extending Concepts in the 
Laboratory (Rasmussen & 
Schmirft) 


not^ 
1 isted 


39 


not 

1 isted 


61 
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The teachers' responses to Otiestion- 53 are sumna-ri zed in Table 7.21. The 
same table also contains data from the identical question the 1978 question- 
naire. During the last four years, there has been little 'chancje in the allotment 
of time for each section of the.Gpade LO science curriculum. 



Table 7.21: Hours Spent^by Grade 10 Pupils on Each 

Secondary Curriculum 


Section of the 


JiinioV 




1978 






1982 


*^ 

Section, of the Curriculum 


Median 
hours I 


.Q.R. 




Median 
hours 


T n n 4* 

I.Q.K.* 


Radioactivity ^• 


^ 6 


5.6 




5, 


5.3 . 


Electricity an<l Magnetism 


29 


23.8 




25 


7.5 


Atoms, Molecules and Ions 


28 


13.5 




26 


12. -8 


^ The Planet Earth (Earth Science) 


14 


16.1 


f 


15 


13.0 


Cells, Reproduction and Heredity 


33 , 


13.0 


34 


16.9 


Sound and Wave Motion ^ 


12 


12.5 




9 


11.0 


Total 


' 1-22 , - 






114 





* I. Q.R. = Inter Quartile Range 

The 1982 questionnaire did not directly provide a question on the teachers' 
satisfaction with the Grade 10 Science textbook. Nevertheless, Question '94 at 
the end of the questionnaire invited "any other comment on the science program. 
In response to this last question 33 of 95 teachers of Grade 10 Science requested 
an immediate change of the textbook. No teacher made any comment of support for 
this textbook. The Contract Team notes with approval the plans of the Ministry 
of Education to replace this textbook within one year. 

7.9.4 Supplementary Reading Materials 

Questions 54 to 56 were completed by all teachers of the junior secondary 
science program. These three questions consider supplementary reading materials 
that may be used at Grade 8, 9, or 10, 

Table 7.22 summarizes responses to Question 54. It also suramarizes re- 
sponses to the- same (Question on the 1978 teacher questionnaire. During the last- 
four years, the data show a large decrease in the use of the Reading About 
Science series. Nevertheless, this series remains the most commonly used supple- 
mental reading mateVial . , 
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Table 7.22: Teacher Use of Reading About Sdfence Series (Percentages) 



Use of Reading About Science Series 


1978 


1982 


Never use^it or make it available to pupils to 
read as they wish 


18. 


40 


Recommend certain readings without follow-up 


17 


14 


Assign readijig^ to discuss in'class or to test* in class 


65 


47 



Question 55 asked the teachers' opinions about four different 
characteristics of the background reading materials for the Reading About Sc ience 
series. Similar questions appeared in the 1978 lauestionnafre"; In 1978, 50% of 
the teachers responded that the background reading materials were "Too 
difficult." In 1982, two percent more held that opinion. In 1978, only 12% of 
the teachers described these materials as "Out-of-date"; in 1982, 27% made this 
description. Sixty percent of the teachers 'in 1978 said that the materials were 
'Not. relevant to lat> topics"; 54% made this statement 'in 1982.' In 1978, 22% 
believed that the materials were "Generally satisfactory"; 34% gave this rating 



Question 56 .dealt with the usefulnes-s of six different sets of alternate 
materials >that are not available through Publication Services Branch of the 
Ministry of Education. The 1978 questionnaire did not list the recently 
published Canadian Cancer Society Package .which is currently being used in about 
18% of the B.C. junior secondary schools. The popularity of "Locally developed 
units" has remained unchanged during the last"four years. However, the other 
four sets of materials jB.C.T.F. Lesson Aids, Searching for Structure Serie s. 
Intermediate Science Curriculum Study , and Independent Investigations i n Science) 
had reductions , in perceived usefulness by 9%, 5%, 8%* and 5%. In response to 
Question 55, the teachers .expressed concern about the series Reading About 
Science becoming- "Out-of-date." If the same reasoning applies to the materials 
listed within Question 56, then the decline of usefulness may be 'explained 
in terms ofvtheir age. Because locally developed units tend to be' produced 
randomly and relatively continuously, their popularity among teachers- may not be 
re'duced by the ag-ing process. , » 



7.10 Senior-Secondary Program » ^ > 

7.10.1 Biolo^ 11 

Questions 57 to 62 were answered by 66 biology teachers. Question 57 asked 
the teachers to classify each of the texts according to the frequency of their' 
use on a three-point scale and Question 58 asked them to rate their suitability.' 
Table 7.23 summarizes their responses. According to this- table, the most 
frequently used book is Animals Without Backbones . The next most freo^ently used 
book is the B.C.S.C. Biological Science: An Ecological Approach , o^rently used 
as the basic textbook by a majority of teachers. ; 
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-Table, 7.23: Use and Suitability of Texts in Biology 1.1 "in 1978 and 1982 

(Medians and Percentages) 





^ Texts used , Use in 1982 


Suitable 


** 






Median* ' 


1978 


1982 


1. 


B.S.C.S'. Biological Science: 
An Ecological Approach^ (green version) 


•2.45 


• 67 


59 


2. 


B.S.C.S. Biological Science: 
Inquiry into Life Lab Text 
(yel 1 ow vers i on ) 


1 .95 


88 


73 


3. 


B.S.C.S* Biological , Science: 
Molecules to Man (blue version) 


1.09 


29 


33 


4. 


Laboratory and Field ' Investigations 
(Miller and Vance) 


1.34 


55 


48 


5. 


Laboratory Manual Biological Science: 
(bregory) 


1.95 


80 


72 


6. 


Laboratory Outlines in Biology 
vADramorr and inonson; ^ ^ 


•2.04 , 


83 


82 


7. 


B.C.\urrifculum Guide for Biology 11 


1.98 ,- 


75 


61 


8. 


Animals Without Backbones (Buchsbaum) 


2.84 


97 


97- 


9. 


'Resource Book of Test Items 


1 CO 

1^58 


55 


53 


10. 


btudent Lab Outline (Mimstry-^of 
Education) 


1.24 ■ 


41 


37 


1 1 
1 1 • 


A Guide to the Study of Freshwater 
Dioioyy yiccandni anu rtccanamj 


1 OK 


86 


78 • 


12. 


Trees, SHrubs^ and Flowers to Know 
in B.C. (Lyons) 


1.98 


90 


87 




B.'S.C^S. Lab Block: Life 'in the Soil 


1.46 


66 


60 


14. 


Botany:. An Introduction to Plant Biology 










(Weier et aj^,) 


1.92 


not Tisted 


57 



*, -Scale is from 1 (never used) to 3 (regularly used) 

** These columns give the combined- percentages of responses to the two Ratings of 
"Suitable" and "Very Suitable". 
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Table 7.24 summarises teacher responses to the question concerning the 
amount of time spent in Biology 11 on each of the four sections of the course. 



Table 7.24: Hours Spent by Biology 11 Pupils on Each Section of the 

Course in 1978 and 1982 

1978 1982 
Median . ' Median 



Section of the curriculum hours I.Q.R. hours I.Q^j^.* 



Ecology 


- 21 


13.7 




22 


19.3 


Diversity 


34 


10.5 




41 


18.0 


Evolution " 


9' 


"11.6 




10 


12.5 


Optional .material 


10 


12.9 




11 


11.4 


Total 


74 






84 




N** = 114 




N 


= 47 





* I.Q.R. = Inter Quarti.le Range 



** N = number responding 
# 

\ 

Data irj Table 7.24 show an interesting trend toward the teaching of more 
"Diversity" within Biology 11. Certainly the popular book Animals Without Back - 
bones supports such instruction. " ' — 



In response to Question 60, 61% of the teachers advocated including more on 
the topic of human biology than is present in Biology 11. In 1978, only 53% of 
the Biology 11 teachers gave a similar response. Question 61 'asked the teachers 
about. the possibility of developing an alternative course, concentrating on human 
biology, for the Grade 11 level. In 1982, 78% favored such a new course; in 
1978, only 64% made this same recommendation. Question 62 asked" if the respon- 
•dent would teach such a course if it were an option. Although 92% said "Yes" in 
1978,- only 88% said "Yes" in 1982. However, in 1982, nine percent replied "Not 
sure" while this category of response was not available in 1978. In general, 
there has been, growing support for the introduction of a Human Biology 11 
course. 
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7.10.2 Biology 12 

Questions 63 through 66 were answered by 50 biology teachers. Question ^3 
asked the teachers to classify each of the texts accordi-ng to their use on a 
three-point scale. Table 7.25 gives the medians for the teachers' responses to 
this question. It also gives data on the suitability of these texts according to 
the responses of the teachers to Question 64 in 1982 and the same question in 
1978. Coinments from the teachers indicate •that the most frequent complaint about 
Biology 12 (in response to Question 94) is the out-bf-date content of some books. 
Forty-four per tcent of these teacliers rate the most commonly used book, Founda - 
tions in Biology , as "Unsuitable". 

Question 65 asked the teachers to describe the amount of time spent in 
Biology 12 on each of the four sections of the course. In 1978, 56^ of the 67 
respondents reported 50 or more hours on physiology; in. 1982, 74% of the 50 
respondents reported that many hours on thi s topi c . The only other section 
receiving much attention is cellular biology. In 1978, 15% gave cellular biology 
50 or morfe hours while in 1982 only six percent gave that many hours to it. Most 
of the teachers are giving no time or very little time to either evolution or 
optional materials. Bipjogy 12 could be renamed Physiology 12 to describe its 
dominant topic. , 

In re^sponse to Question' 66, one-half of the teachers in 1982 said that 
Biology 12 has "Too much .content". Four years earlier, only 36% reported this 
problem. In 1982, almost half of theSe teachers believe that Biology 12 has an 
appropriate balance between content and process. 

The senior secondary biology curriculum has not been revised in recent 
years. The textual materials available are losing favour with biology teachers 
and there are indicators that the content of the courses should be re-examined. 
Therefore the Contract Team recommends that: 

• the Mini st ry of Education establish a Senior Secondary 
Biology Revision Committee to re-examine all aspects of the ' 
senior secondary biaTogy curriculum 
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Table 7*25: Use and Suitability of Texts in Biology 12 in 1978 and 1982 

(Medians and Percentages) 



Printed materials usecl^in 
Biology 12 ^ 



Use in 1982 
Median* 



1978 



Suit able** 
1982 



1. 

2. 
3, 



Investigations of CellsVand Organisms, 
A Laboratory Study in Biolog T" 
(Abranoff, ThomsQn) 2,33 

Foundations in Biology (McEl ro^ et a^.) 2.90 
B.C. Curriculum Guide for 



6. 
7, 



Biology 12 

Botany: An Introduction to Plant 
Biology (Weier et a^^ ) 

Other sources of materials (N = 37; 
13 not reporting) 

Workbook of Investigations of Cells 
and Organisms 

Dissection of the Fetal Pig 



Dissection Guide for the Fetal 
PTg \ ^ 



2.26 

2.19 

2.70 

not listed 
not listed 

not listed 



62 
78 



37 
96 

99 



60 
56 



not listed 
not listed 77 
' 93 



87 

37 
96 

96 



* 

** 



Scale is from 1 (never used) to 3 (regularly used) 

These columns give the combined percentages of responses to the two ratings of 
"Suitable" and "Very Suitable". 



7.10.3 Chemistry il and Chemistry 12 

Questions 67 and 68 were answered by 75 chemistry teachers. Both of these 
questions deal with a list of textbooks and laboaratory manuals. Teachers were 
asked to rate the use of texts in Chemistry 11 and Chemistry 12. Because some of 
the texts ^pp^ared in both lists. Table 7.26 sunmarizes responses to both 
questions. '• \ \ 
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^ Table 7.26: Use of -Textbooks in Chemistry 11 and Chemistry 12 (Medians) 

Textbook used in chemistry with <5 Chemistry 11 Chemistry 12 

their laboratory manuals - . . ^ Medians* Medians 



Inquiries in Chemistry (Turner, Sears) 

Foundations of Chemistry (Toon, Ellis) 

laboratory Experiments for Foundations of 
Chemistry (Toon, Ellis) ' 

Keys to Chemistry --! ab manual (Ledbetter, Young) 

Keys', to Chemistry --text (Ledbetter, Young) 

The Nature of. Matter (McDonald, Courneya) 

Keys' to Organic Chemistry (Addison Wesley) 

Proton Chemistry (Ri chards^on) 

i 

: fr- 

* Scale is from 1. (never used) to 3 regularly used) ■ 

7.10.4 Physics 11 and Pliysics 12 

Questions 69 and 71 were answered by 66 physics teachers. Question 69'asked 
the teachers to classify the use of textbooks and laboratory manuals in Physics 
11 and Question 71 asked the same for Physics' 12. 

In September 1981, "^a new Physics 11 program was introduced. For teaching 
the new Physics 11 course the textbooks are fundamentals of Physics and The Ideas 
of Physics . In response to Question 70, 44% of the physics teachers described 
the new Physics 11 course as "Much improved" over the previous course; 34% found 
it "Slightly improved". While 78% of these teachers believed that there has been 
an improvement, only eight percent responded that the. new course is worse. 

Both Chemistry 11 and Physics 11 now have curricula designed to serve -the 
interests of many pupils who are not enrolling in Chemistry 12 or Physics 12. 



2.68 
1.61 

not listed 

1.46 

1.43 

1.44 

1.34 
not listed 



1.41 
2.96 

2.78 
not listed 
not listed 
not listed 
not listed 

1.58 
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7.10.^ Earth Science 11 and Geology 12 ' 

Nine teachers answered the two questions covering Earth Science U' and 
Geo ogy 12. In 1978. there were 19 teachers in this category. Because of the 
small number the 1978 questionnaire had only the following question for them- 
If you teach Earth Science 11 or Geology 12, please comment freely on these 
courses. One of the comments was. a recommendation that Geology 'and the New 
Global Tectonics by J. R. James be required. This boi)k is described in 1982 "as 
J i^.f ^^-/""^"u^ '^S^ Geology 12. Responses show -that Earth Science by 
Goldthwait is the majority's (75%) choice for regular use in Ear th Science 11 : 

/-In 1978, the two most frequently made comments about the geology curriculum 
were that the course is often .viewed as a dumping ground for students not taking 
chemistry., physics, or biology. The course content tends* to overlap with that 
learned in others such as geography. Apparently. Eartd Science il is. often used 
to serve the same function that a General Science 11 cojurse would serve." 

7.10.6 General Science 11 

All of the teachers of %fnior secondary scienc? ciurses (N = 225) were asked 
to respond to three questions on a general ' science jcourse for Grade 11 The 
teachers were asked to describe their view on the introducation of a aeneral 
science course at the Grade 11 level.. In 1978. 61% off the teachers favoured such 
an introduction; in 1982. 59% approved it. In 1978. 14% of the teachers thought 
that such a course wou]d be a waste of time and morley; W\ 1982, 16% held that 
same opinion. . ' 

The majority of senior secondary science teacher/s during the last four years 
have supported the introduction of a general science/course at the Grade 11 level 
and seem prepared to teach it. / / 

However, responses to the question on i"nitiat/on of such a course show that 
few such courses have started. Over 90% of the teachers reported that no such 
course had been initiated or even planned. Only five percent reported that a 
general science course was in place. The purpos^ of such a course would be to 
serve the needs of non-college-bound pupils' thr/ugh an emphasis on technology- 
oriented topics and the needs of college-bound/ non-science majors through an 
emphasis on the inter-relationships between sci/ence and society. The introduc- 
tion of General Science 11 would suggest a re/iew of the reduced- rigor recently 
incorporated in the new Chemistry 11 and Phys/cs 11 programs. The Contract Team 
suggests to the Ministry that the K-12 Science Advisory Committee be asked to 
consider the advisability of developing a Ge/eral Science 11 course. 
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7.11 Instructional Practices 

This section is divjded into six sub-sections. Each sub-section deals with 
questions regarding aspects instructional practice such a-s homework 

assignments, marking and grading practices, and tinie tables. 

7.11.1 Activities Done by Pupils 



Question 77 asked the teachers to describe how often they engage their 
pupils jnj^ various^ actiyities.* . They indicated the ' amount of involvement by 
classifying each activity /according to a six-point scale. Table 7.27 summarizes 
the responses of junior and senior secondary teachers both in 1978 and 1982 on 22 
activities. 

More than one-half of the teachers in 1982 reported using five activities 
"Frequently" or "Very Frequently". In rank order from the most used to the least 
used, they are interacting with the teacher in a mix of questions and 
explanations, answering questions from worksheets or textbooks, carrying out 
experiments froffi a. set of instructions, describing/reporting observatipns in 
their own words, ^and measuring in an experiment. These rankings are from a 
^ composite of responses from both junior and senior ^secondary teachers in 1982. 
The most frequently used activity was not listed on the 1978 questionnai re. The 
second ranked activity (answering questions from worksheet or textbooks) has had 
a very major increase at both the junior and the senior secondary levels since 
1578. The third activity (carrying out experiments from a set of instructions) 
has declined especially at the Senior secondary level since 1978. On the other 
hand, the fourth ranked activity (describing/reporting observations in their own 
words) has had a major increase at the senior secondary level. The Contract Team 
sees this change in the management of experiments at the senior secondary level 
as an improvement. 

Based on the 'suggestions of the Interpretation Panel discussed in Chapter 5 
and on current frequency of use reported in this question, the Coirbcact Team 
suggests greater use of the following activities: 

(a) making up (or designing) experiments 

(b) graphing pupil -obtained data 

(c) generalizing information to new situations > 

(d) solving quantitative problems. ^ 

This suggestion is particularly pertinent for junior secondary teachers who' 
use such activities significantly less than senior secondary teachers. Cross- 
Ifbulation data show that teachers -..y/ith more than 15 years experience use 
graphing activities and quantitative problems more frequently than less 
experienced teachers. y ^ . 
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Table 7.27: Frequency of Engaging Pupils in Various Activities by Teachers 1978 

and 1982 (Medians)*" 



Activities done by pupils. 



Junior 
1978 1982 



Senior 
1978 1982 



1 

1. 


Carrying out experiments from a set of 












instructions 


4.78 


4.68 


4.48 


4.03 


, Making up their own experiments 


1.74 


1.84 


1.81 


1.89 


3. 


Discussing the possible errors in an 












experiment that has been completed 


3.42 


3.47 


3.75 


4.60 


4. 


Listening to teacher s explanations 


2.90 


4.02 


3.43 


4.38 


r 

b* 


Interacting with tlje teacher in a mix of 










questions and explanations 




4.56 


— 


4.73 


c 

0. 


Making a graph from the data students 










get from an experiment 


2.88 


2.82 


3.17' 


3.20 


7 


Generalizing information to new 




•<* 




O. 


problem situations 


3.15 


3.16 


.3.43 


3.41 


Making guesses about the results of an 








Q 


experi ment 


3.19 


3.26 


3.-10 


3.13 


Interpreting or explaining for themselves 








111* 


the results of an experiment 


4.00 


' 4.22 


4.00 


4.23 


Classifying objects or events 


2.77 


2.95 


2.71- 


2.94 


1 1 

11. 


Descri bi ng/report i ng observati ons in 




• 






their own words 


4.58 


4.51 


■ 4.27 


-4.64 


1 9 


Measuring in an experiment 


4.28 


4.48 


4.39. 


• 4.68 


13. 


Answering questions from worksheets or 










\ pY t hnnk ^ 


c . yo 


4 . by 


3.00 


4.53 


14. 


Discussing experiment results with other 










students 


3.41 


3.47 ^ 


3.^7 


3.59 


15. 


Copying notes from blackboard/overhead 










projector 


3.04 


3.19 


3.17 


3.41 


16. 


Solving quantitative problems 


3.20 


2.98 


3.50 


4.05 


17. 


Memorizing scientific information 


2.68 


3.06 


2.63 


3.11 


18. 


Doing investigations at home 


1.93 


2.13 


1.81 


1.94 


19. 


Reading from textbooks 


2.99 


3.21 


3.23 


3.30 


20. 


Doing library research 


3.36 


2.52 


2.40 


2.52 


21. 


Going on field trips 




1.89 




1.89 


22. 


Discussing science issues and values in 
soc-iety 




2.76 




2.87 



* Scale is from 1 (never) to 6 (very f requently-^almost eve/y class period) 



Question 78 requested that- the teachers identify provisions made in their 
schools for individual differences among juM^ils in science. The most common ways 
of providing for these pupils were 'through modified and/or enriched programs and 
through learning assistance classes. Unfortunately, 42% of the senior secondary 
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teachers described their schools as providing nothing while only 19% of the 
junior secondary teachers described a lack of any special provisions in their 
schools. 

Question 79 asked the teachers to'^escribe provisions they made within their 
class for individual differences. There were no significarft differences between 
the responses of the senior secondary teachers and those of the junior secondary 
teachers. Although a majority of these teachers (55%) made no special provi- 
sions, approximately one-third used indiviualized instruction. 

7.11.2 Marking and Grading Practices 

^ Question 82 asked the teachers ' to describe the proportion of the lab/ 
experiment write-ups for their classes that receive detailed comments. Both in 
1978 and in 1982, the senior secondary teachers gave more detailed comments. 
Between 1978 and 1982, the senior ^secondary 'teacher^/ reduced the amount of 
detailed comments while the junior secondary teachers^ increased this practice. 
Table 7.28 summarizes the responses of the teachers. 



Table 7.28: Proportions of the Lab/£xp^riment Write-Ups t^eceiving Detailed 

Comments (Percentages) 



Proportion of the' lab/experiment Junior Senior 

write-up receiving detailed comments 

from the teacher .1978 ' . 1982 1978 1982 



Nojie 




✓ 


. / 


6 


3 


2 


Well below half 






37 


30 


• ' 26 


37 


About half ' 


y 




. 29 


29 


25 


24 


Well over half 






- 21 


20 


30 - 


15 


All 


* 




8 


15 


16 


23 



In response ta Question 83, 82% of the secondary teachers explained that 
they give numerical marks as the most frequent method of marking lab write-up's 
for their science classes. , At the junior secondary level, nine percent of the 
teachers give letter grades for marking lab write-ups. All other systems of 
marking are used by fewer than five percent of .the teachers in either the junior 
secondary schools or the senior secondary schools. 
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Question 84 requested the teacher^s to describe, on the average, how manage- 
able their marking load is in science. In 1982, 57% of the teachers said that it 
is sometimes manageable but sometimes unmanageable. Another eight percent 
described their marking load as usually unmanageable. 

Table 7.29:* Emphasis Placed on' Various Behaviors in Deriving Final Evaluations 
for Pupils by Junior Secondary and Senior Secondary Teachers (Medians) 



Rating of emphasis placed ofi each 
of the following behaviors in 
^deriving final evaluation of pupils 
on a four-point scale 



Junior 



Seni or 







Median* 


Rank 


Median* Rank 


1. 


Anecdotal records of achievement 


2.10 


7.5 


1.72 


9 

< 


2. 


Anecdotal records of general 
attitude in class 


2.10 


^ 7.5 


1 7 0 

1.73 


8 


3. 


Anecdotal records of work habits 


2.27 


4 


1 .96 


4 


4. 


Teacher-made objective tests 


3.70 


1 


3.85 


1 


5. 


Standardized objective tests 


1.39 


- 10 


1.79 


7 


6. 


Subjective tests (essay, paragraph, 
etc) 


2.50 . 


3 


2.86 


3 


7. 


Laboratory/experiment write-ups 


3;65 


2 


3.25 


2 


8. 


Individual work contracts 


1.26 


• 12 ^ 


1.13 




^. 


Reports on topics in scierice 


2.23 


5 


1.95 




10. ' 


Projects 


2.20 


6 


1.92 




11. 


Oral tests 


1.34 


11 


1.19 


12. 


Student .self reports 


1.15 


13 


1.11 




13. 


Attendance 

N 


. 1.71 

= 293 


9 


1.60! 

N = id 


10 



* Scale is from 1 (No emphasis) to 4 (Much emphasis) 
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Question 85 asked the teachers to describe the emphasis placed on various 
• behaviors and .techniques in deriving a final evaluation for pupils. Their 
responses are sunmarized in TabK 7.29 (preceding). There are only two methods 
used that are given -"Much emphasis": teacher-made objective tests and 
laboratory/experiment" write-ups. Subjective tests (essay, paragraph, etc.) had 
"Some emphasis". _A11 of the other alternatives were relatively rarely used. 

It is of some concern that "Anecdotal records of work habits" ranks as 
highly as it does. if those records are used as part of a final letter grade. 
Student achievement should' not include anything except measures of academic 
success. Work habits could be' reported separately. A similar comment could be 
made for "AnecUotal records of general attitudes in class". 

-In responses to Question 86, the teachers described on the average the 
percentages of pupils in the science class who 'Sre expected to receive each of 
the final letter grades for the course (grades A, B, C+, C, P, and F). The 
senior secondary teachers gave a substantially larger percentage of grade A and 
grade B. Otherwise, there were minimal differences between the grades given by 
the junior "seondary teachers and the senior secondary teachers. 

7.11.3 Homework Assignments 

Question 87 asked the teachers to describe how. many hours of homework in 
science they assigned to each pupil in an average week. Both in 1978 and 1982, 
the senior secondary teachers gave significantly more hours of homework. Since 
1978 the junior secondary teachers have remained approximately unchanged in the 
hours of assigned homework while the senior secondary teachers have reduced the 
number of hours. 

Question 88 requested that the teachers describe the frequency of use of 
various types of homework assignment's. In general, the teachers have continued 
over the four-year period to make very similar use of the variety of possible 
homework assignments. The senior secondary teachers continue to assign' primarily 
fhe problems at the end of the section or chapter while also making relatively 
frequent use of lab/experiment write-ups and completing work unfinished in class. 
The junior secondary teachers continue to make the greatest use of lab/experiment 
write-ups and completing work unfinished in class with some lesser emphasis on 
. assigning problems at the end ^of a section or chapter. Although the junior 
secondary teachers made greater use of ass.ignments such as doing at-home 
experiments and preparing reports on topics in science ,^ unfortunately these 
assignments were rarely used by either junior secondary or senior secondary 



7.11.4 Time-Table 

Question 90 asked the teachers about their satisfaction with the amount of 
time given to complete the curriculum for their science course. In 1982, 43% of 
the secondary teachers did not have enough time; in 1978 only 38% of the 
comparable teachers lacked enough time. 



teachers. 
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Question 91 asked the teachers to identify the time-table pattern of their 
school for their science course. In 1978, 50% of the 'teachers reported that 
their schoo s had the semester system and 43% said their schools were using tKe 
regular full-year pattern. In 1982, 59% of the teachers reported that their 
no^^nMnnT! ^^^"9 /he regular full-year pattern with only 33% of the teachers 
reporting the use of the semester system. 

' Question 92 requested that the -teachers give their preference for a time- 
it WX"""' " ^t^^^''^''''"^ the regular full -year pattern; in 1982; 

34r in 1978 toTp^ir^QfiP ^T. Pr-eference for the semester system declined from 
^4% in 1978 to 22% in 1982. There is a significant difference between the junior 
secondary teachers and the senior secondary teachers. The latter have the semes- 
ter system more than twice as frequently (21% junior seondary and 50% senior 

llulX'J' .V.' ^^^'^ ''r'' ^^""^^^^ P^^f^^ the semester sysJem 

while 19% of the junior secondary teachers gave ^this preference. The Contract 
Team encourages the Ministry to investigate the reasons for the tfeachers' disen- 
chantment with the semester system. 

Question 93 collected data on the number of pupi.ls enrolled in a science 
class. The junior secondary teachers, both in 1978 and in 1982, had significant- 
ly larger numbers in„ the class than did the senior secondary teachers. During 
the four years, the trend has been toward smaller numbers in classes, especially 
at the junior secondary level. Tabl 6^.30 gives details on class enrollments. 

Table 7.30: Enrollment in Science Classes Reported by Junior Secondary 



Nunber of pupils enrolled in 
one science class 


Junior 

1978 


1982 


1978 


Seni or 

1982 


20 or fewer 


4 


8 


15 


. 25 


21-24 


8 


18 




28 


25^28 


25 


46 


> 34 


26 


29-32 


51 


25 


21 


15 


33 or more 


13 


4 


4 


7 



7.11.5 Changes for Improving the Quality of Science learning 

.Question 89 asked the teachers to rate 22 change' statements in terms of 
their effects on the quality of science learning in- their classrooms. Their 
responses are summarized in Table 7.31. In general there are only slight changes 
between 1978- and 1982. . The junior -secondary teachers, more strongly than the 
.senior secondary teachers, advocated smaller class size, provision of a wider 
selection of printed materials (texts), more coordination at district level and 
more university courses in science. - ' 
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Table 7.31: Rating the EfTects on the Quality of Science Learning of Various 

Change Statements (Medians*) 



Juni'or 



1982 



1978 



Senior 
'1982 



Change statements 



Median* Rank Median Rank Median Rank 



1. 



More -direct input by you into the 
purchase of equipment 
Better quality of equipment 
Less responsibility' for mainte- 
nance of-equipment . 
Smaller class size 
Provision of wider selection of 
.printed materials (texts) 
More coordination at school level 
More coordination at -district 
level 

Decreased emphasis on core " ' 
curriculum 

Increased provision of in-service 
More science books nn library 
11, More time to prepare and mark 
l2'/"Fewer classes to teach 
13. More convenient storage space for 
equipment 

More university courses in 
science (taken by yourself) 
Higher priority placed on science 
by administration 
Less in-service education 
More time allocated to science 
Changes in the new program 
Increased availability of 
equipmerjt and materials 
Fewer subjects/levels to teach 
Increased emphasis on core 
curriculum 

More phoke for teacher in 
selection of program 



2. 
3. 

4. 
5. 

6. 
7. 

8. 

9. 

10. 
11. 



14. 

15* 

16. 
17. 
18; 
19. 

20. 
21. 

22. 



3.23 


1 o 

18 


d.do 




T 9*3 
0 .CO 


1 A 


3.61 


11 


3.68 


7 


3.61 




3.13 


19 , 


3.08 


17 


3. -19 


15 


4.31 


1 


3.80 


5 


3.93 


4 


4.07 


4 


3.94 


• 3 


3.99 


3 


3.36 ' 


17 


O OA 

3.24 




T 17 
0.1/ 


1 

Id 


3.39 


15,5^ 


3.46 


11 




1 T 


^2.98 


21 


2.88 


18 


2.98 


18 " 


3.88 


5 


3.85 


A 

f I 


0 OC 
C .00 


1 Q 


3.62 


10 


3.63 


o 


O /I o 


00 

cc 


4.18 


2 


4.05 


2 


4.17 


1 


4.11 


3 


4.13 


1 


A 11 

4.11 


o 
c 


3.45 


14 • 


3.44 . 


12 


. 3.46 


9 


3.64 


9 


3.62 


9 - 


3.39^ 


11.5 


3.39 


15.5 


3:'27 


13 


3.39 


11.5 


2.48 


22 


2.58 


19 


2.51 


21 


3.73 


^ 8 


3.79 


6 


3.80 


6 . 


3.57 


12 






3.65 


7 


3.76 


6.5 






■ 2.73 


20 


3.76 


6.5 


3.48 


10 


3.85 


5 


2.99 


20 


. 3.09 


16 


3.00 


17 


3.46 


13 






3.40 


10 



Scale is f rom JL (Deteriorate Seriously) to 5 (Improve Greatly) 
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7«11.'6 Summary Comment on Instructional Practices 

fh.f ^^^arding instructional practices, little has changed, in' fQ,ur years, except 
that the economic condition of the times and the educational scene have produced 
a need to modify the recommendations from the 1978 Assessment. The 1982' Contract 
In!*?.?, "''^l' ^ ' "''^ secondary schools to obtain more time for science 
instruct ipn and suggests that the semester^ystem be re-examined in terms of its 
ability to provide adequate time. Teachers are encouraged to use homework in 
diverse, iifi-aginati ve ways, and ar^. urged to examine the amount of eniphk'«is placed 
upon the routine assigning and marking of-forma1 lab reports'. 

The Contract Team is concerned that difficult iTinanci al ' conditions will 
force school boards to take steps which may lead to deleterious situations. It 
is suggested that large classe-s, particularly at the junior secondary level, be ' 
f?nl manageable sizes. Where possible, it is urgent that allowance of 

time for* preparation and vciarkMng at the secondary level be increased not 
reduced especially for those teachers now receiving less than three hours of 
preparation time per week. u ■ ^ 

* 

tho ■■M^rn?n??"^''^ ^^f" strongly^ recommends in-service for teachers, in light of 
Jfn? ^^esults by secondary pupils on the achievement forms. Expansion 
of repertoire of .teaching techniques, especially at the junior secondary level" 
IS .indicated, as in 1978. More urgent is the need for teachers to increase their 
h!L n V- " as designing experiments, graphing from pupi 1 -obtained 

data, generalizing information to new ppoblem situations, and solving quantita- 
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7A2 Teachers' Comments 

ft 

Table 7.32 records the frequency of comments made by the teachers in 
response to Question 94 'which asked teachers to make additional statements. 



Table 7.32: Individual Teacher Comments 



Frequency Cufrl culum--6eneral ' 

^15 * • Science should be taught at two levels: academic and modified 
9 ' • Gifted pupils are being ignored 

Textbooks • . . • 
*. 

11 . • Grade 8 Science textbook is inadequate ^ 
9 ' • Grade 9 Science textbook is excellent 

33 • Grade 10 Science textbook needs immediate change 

15 " • Biology 11 textbooks are inadequate ' 

5 ' ♦ Repla(^ B§CS Green Version with BSCS Yellow Version \ 

16 ^ • Biolog^^ 12 'textbook is out-of-date and contains errors 
15 • ' • Chemistry 11 textbooks are inadequate ^ . 
ll\ • Chemistry 12 textbooks are inadequate 

5 • Replace present chemistry textbooks with CHEM Study 

' 3.. Foundations of Chemistry by Toon and Ellis is good for both 

Chemistry 11 and Chemistry 12 
5 • Physics 11 new program is good 

8 Physics 11 new program lacks challenge for the better pijpils 

^ . Funding . , * - ' 

12 ^ • Equipment is inadequate . 

3 • Restrictions on maximum allowable costs of scientific items are 

destroying the quality of instruction 
3^ • Laboratory technicians, are necessary (or a good science program 

5' ' • Banks of test items; are needed 

•* ;^ 4. ' , - 

In-Servi ce \ 

/ • More in-service opportunities are needed 
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CHAPTER 8 



SUMMARY OF FINDINGS. CONCLUSIONS AND RECOMMENDATIONS 
Robert M. Hunt, John J. Sheppy, and Hugh Taylor 

8.1 Introjjuction ■ " / " 

This final chapter attempts to highlight and integrate the major findings of 
the Assessment and, in so doing, to present a broad picture of the state of 
science instruction in the schools of British Columbia. Data upon which the 
chapter is based are found in the earlier parts of the report and in the appendi- 
ces. A series of recommendations concludes the chapter. 

8.2 Summary -of Findings from Achievement Surveys 

Nearly 80 000 pupils' at three grade levels completed assessment forms which 
contained achievement items in three cognitive domains and scales in various 
affective areas. Interpretation Panels of informed individuals rated pupil per- 
formance on the assessment items and 'groups of items which constituted objectives 
and domains. Th,e ratings were made on a five-point scale as follows: 

Strong^ ST 

,Very Satisfactory ; .'.'i.'.'.'vs 

Satisfactory .x ' !.!!s 

, J^larginal , .'.'.'.'.'.':.'.'m 

Weak , y 

Table 8.1 summar4zes the' ratings over the three gj;;a,de levels. 

Pupil performance was not ra'ted ti^gher than "Satisfactory" ih any domain at 
any grade level. In only two of the possible nine domain ratings were "Satisfac- 
tory" ra.tings given, and four of the ratings were "Marginal". Variability of 
performance on two domains was considered too great for a single rating to be 
meaningful and one domain received a "Marginal to Satisfactory" rating. 

At ttie objective level, twenty-five ratings were given: four were "Very 
Satisfactory", eight were "Satisfactory", eleven were "Marginal" and two were 
^yeak . The overall ratings of objectives- at the Grade 4 and Grade 8 levels were 
similar, with the Grade 8 being 'sljghtl-y weaker. The ratings at the Grade 12 
•level were much weaker than at Grades. 4^and 81 The Interpretation Panel ratings 
ijidicate that pupils in British Columbia schools are achieving below the level at 
which informed judges feel they should achieve, 'and that the Grade 12 results are 
cause for serious concern. 
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Table 8.1: Summary of Interpretation Panel Ratings of 
Pupil Achievement Over Three Grades 



Domain/Objective * * Grade 4 


Grade 8 


Grade 12 


uomai n i: science rrocesses 


c 
o 


No Rating* 


M 


Objective: 

Observe and Infer 


vs 


- 


- 


Classify 


s 


vs 


_ 


Communicate 


M 


VS 


- 


Quantify 


M, 






Interpret Data 




s 


M • 


Identify and Control Variables- 


w 


S 


Domain 2: Knowledge — recall and 
understand 


M 


No Rating* 


M 


Objective: 

Biological, Physical and 
Earth/Space Concepts 


M 


■ 

S 


M 


Applications of Science 
(Technology) and Nature 
of Science 


S 


M 


. S 


Safety Procedures 


M 


W 


M 


Domains: Higher Level Thinking 


S . 


M-S 




Objective: 

., Apply Biological, Physical 
and Earth/Space Science 
Concepts 


s 


• 

S 


_ 


Use Rational and 
Critical Thinking 


vs 


M 




Evaluate Evidence for 
Conclusions 






M 


Solve Abstract Problems 






M 



* The Grade 8 Interpretation Panel felt that variability of performance within 
this domain was too great for a single rating to be meaningful. 
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8.2.1 Grade Four 

. The Grade 4 forms stressed achievement in four sel ected , sci ence processes 
Pupils achieved very well on questions relating to observation and classification 
but only marginally on questions relating to communication in science (obtaining 
scientific information from graphs, tables, diagrams, prose selections, etc.) and 
to quantification. 

Infonn^!/f"'"^"^^'''J^^' '^'^'^ evaluating the knowledge domain' but the 
Interpretation Panels actually found pupil achievement in the knowledge of basic 
science concepts to be disappointing. y u. 

• ^ ^!^^ l^""^^ °^ knowledge which they possess, ,the Grade 4 pupils were 

judged to be able to apply knowledge satisfactorily and to be well able to employ 
the skills of critical thinking which were tested. 

The overall picture from the Grade 4 data is that pupils are learning 
certain basic science processes well, thit knowledge of concepts may be under- 
emphasized and that pupils' higher level thinking is being adequately developed. 
The. amount of time given ta science in primary grades seems to be inadequate for 
doing the job wel 1 , and many teachers are not using as much time as they are 
a lowed for science teaching. The weaknesses detected at this level would proba- 
bly be corrected by increased emphasis on science at the classroom level. 

8.2.2 Grade 8 

The Interpretation Panel ratings for the objectives in Grade 8 were more 
variable than those at the other grades, and this variability led the Panel to 
feel that it could not give meaningful domain ratings in two of the 'domains. 

Pupil achievement was considered to be very good in the two basic processes 
of classification and communication .which are stressed in the primary grades and 
which continue to be de-veloped in the intermediate years. The integrated pro 
cesses are to be emphasized in grades four to seven. ' On the two integrated pro- 
cesses assessed, the pupils were judged to have achieved satisfactorily in the 
Interpreting Data items but to have achieved poorly in Identify and Control Vari- 
ably questions. . 

The Assessment explored pupils' knowledge of science concepts quite exten- 
sively at the Grade 8 level, and the Interpretation Panels judged that pupils had 
a satisfactory knowledge of elementary science facts and concepts, with the ex- 
ception that knowledge in earth science seemed, weaker than in other areas How- 
ever, pupil knowledge of the uses of science and pf the nature of science was 
judged to be only "Marginal". \^ . science was 

. The overall picture from the Grade 8 Assessment is that pupils are leaving 
elementary school with an adequate knowledge of basic science concepts with an 
ability to apply this knowledge in- simple situations, and with well developed 
skills -in at least some basic processes. However, they have inadequate knowledge 
of the nature and -utility of science, and they sho<5 less than satisfactory. 



ability' in scientific reasoning whenever the situation involves more than a 
single factor. They are not showing adequate ability to integrate knowledge or 
. processes. ^net 

8.2.3 Grade 12 

The Interpretation Panel judged achievement in all, three domains at the 
Grade k level as "Marginal", and gave the same rating to five 'of the seven 
objectrves. In only two areas was pupil performance considered to be "Satisfac- 
tory". ? - * 

In the Science Processes domain, pupils' performance on' the questions relat- 
ing to the identification and control of variables was rated as "Satisfactory" in 
comparison' with the "Weak" rating for this objective in Grade 8. The ability of 
the Grade 12 pupils to interpret data from graphs'and tables was judged to be 
"Marginal". Since these two processes are vital to scientific thinking, it is 
disappointing that the results are not better fgr pupils so near the end of their 
public schooling. * . , ' 

Knowledge of scientific concepts was also judged "Marginal" as was their 
knowledge of safety procedures." The only "Satisfactory" rating in the knowledge 
domain was for knowledge of applications of science and the nature of science, an 
objective for which only six questions were asked. 

In the higher level thinking domain (where pupils were required to apply 
scientific knowledge to new situations or to select appropriate conclusions based 
on data) the results were judged "Marginal". 

The overall picture from the Grade 12 Assessment is very discouraging. No 
areas of pupil achievement were explored in which it could be said that the 
pupils were achieving better than "Satisfactory", and those areas of satisfaction 
identified in the Grade 8 Assessments in both 1978 and 1982 do not seem to have 
been maintained throughout the secondary school , years. In fact, the 1982 Grade. 
12 pupils were the 1978 Grade 8 pupils of whom it was said 

"The evidence indicates that students enter secondary school with well- 
developed skills in basic processes and a satisfactory, level of under- 
'standing of science concepts". (Science Assessment 1978, General Report, 
Volume 1 pg. 76) , ' . _ 

Also at the grade 8 level,, about two-thirds of the pupils express a positive 
attitude to school science. It would seem that the two bases of adequate enter- 
ing skills and good attitudes are not being adequately built upon in the teaching 
of secondary science. 

A substantial .number of Grade*12 pupils had completed or were about to con- 
plete their last formal course in science. It is disheartening, therefore, to 
know that many secondary school ^graduates do not have adequate knowledge of basic 
science concepts, cannot use some of the central processes of science adequately, 
and do not apply scientific knowledge well. 
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It must be remembered that the knowledge, processes, and thinking skill's 
measured at Grade 12 were designed to be limited to those covered in the first 
ten grades, and that all of the Grade 12 pupils who have taken senior secondary 
courses were included among those who wrote the assessment instruments. Inter- 
pretation Panel judgements were made oo the data for all Grade 12 pupils. The 
results for those pupils who had completed no science courses since Grade 10 are 
considerably lower, from 11% to 34% on the content area (page 129) averages, than 
the other Grade 12 pupils. 

8.2.4 ' Safety 

A consistent conce/n.of the Interpretation Panels was the pupils' perfor- 
mance at all levels on the Knowledge of Safety Procedures items. Very high per- 
formance was expected on these items. Pupils usually failing to meet these ex- 
pectations. The Interpretation Panel ratings at all three levels caused concern 
and several recommendations regarding safety are presented later in the chapter. 
Ik 

8.2.5 Comparisons to 1978 

Because of differences in procedures in administering the achievement forms 
at the Grade 4 level, direct comparisons between 1978 and 1982 cannot b e made. 
When judgements of the Interoretation Panels of the two Assessments are compared 
one finds that, .in 1978 there was overall satisfaction with the success of' the 
primary program, in 1982 thgre are a number of concerns as well as areas of 
strength. *^ 

The overall performance of Grade 8 pupils in 1982 was very similar to that 
in 1978 on assessment ques'tions which were repeated, and on these the 1982 Inter- 
pretation, Panel s^. ratings, made independently of 1978 ratings, were similar to 
those in 1978. The areas in which change was assessed were given "Satisfactory" 
railings. The areas of weakness in the Grade 8 pupils' achievement which are 
casing concern in 1982 are areas which were not assessed in 1978. 

The overall performance of Grade 12 pupils in 1982 was approximately two 
percent below 1978 performance on the items which appeared in both Assessments. 
However, the overall 1982 Panel ratings, while higher than those of 1978, indi- 
cate serious weaknesses in pupil ' achievement . It would be fair to say that, 
while the 1982 Panel had lower expectations for Grade 12 performance Grade 12 
pupils were falling below these expectations. The 1978 General Report made the 
following summary comment: 

"Apparently many students leave school with .limited understand- " 
ing of some very fundamental concepts. Also, the evidence indi- 
cates that during the secondary grades, the abilities to design 
, and interpret experiments do not develop much beyond the leve.l 
attained at Grade 8. Perhaps this may relate to a finding from 
the teacher survey that secondary students spend most of their ^ 
science classes doing experiments from instructions, and seldom \ 
design their own experiments. " Another area of poor performance "^-^ 
is knowledge 'of practical applications of -science, possibly 
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indicating an overemphasis on the formal theoretical aspects of 
" science in the secondary grades. Finally, the very weak results 
obtained by girls in the areas of physics and earth/space 
science, should give^cause for concern: Present science offer- 
ings and teaching practices need to be investigated to determine 
to what extent the educational system is at fault in failing to 
teach girls important physical science concepts". 
(Hobbs et al , 1979: 94) 

The statement above still holds true in 1982. 

8.2.6 Sex-Related Differences in Science 

The outstanding finding of the analysis of achievement results by gender was 
that there is a significant and substantial difference in knowledge of science 
concepts favouring boys. the difference is evident in the primary grades and 
p ersists throughout the school years . In the early elementary grades, there are 
small differences in^Xg^o^rf' of girls in achievement in the processes of science, 
but these "differences are erased by Grade 8. The differences which exist at 
Grade 12 are in favour of boys. These findings may be due to the fact that dif- 
ferent processes were measured at different grades., Wherever knowledge of 
scientific concepts' was necessary as a prerequisite to performance, boys 
outperformed girls (as in Higher Level Thinking at the Grade 8 and Grade 12 
levels). . 

8.2.7 Differences Related to Language Background 

At all grade levels, pupils who most commonly speak a language other than 
English at home had loWer mean scores on all domains and objectives? and the 
statistically 'significant differences were usually substantial (between ^.2% and 
9.7% on domain means). This group of pupils is being constantly replenished by 
immigration of non-English speakers to British Columbia while also being depleted 
by families moving to English as their most common language. When domain mean 
scores of those whose first language was not English are "also examined, such mean 
scores lie between those who currently speak English at home and those who cur- 
rently speak another language at home. The difference between these means and 
the means of those who now speak English at home decreases with increasing grade 
level. The overall picture is that failure to speak English at home is related 
to poorer performance in science. The size of the difference is reduced, and 
perhaps eventually erased, by increasing familarity with English acquired by 
learning to use it at home and by' using it as the language of learning in 

school. ^ 
' f 

8.2.8 Other Differences 

> In the Grade 12 Assessment, it was found, as expected , -^at mean performance 
was closely and positively related to the amount of science taken since Grade 10 
and that a sample of current Grade 10 pupils had better scores than Grade 12 
pupils who had taken no science since Grade 10. 
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Grade 12 pupils who planned to go to university or college outperformed 
those who had other plans or who had not yet formulated their plans. Pupils 
whose plans included, scientific study performed much better than those who plan- 
ned further study in non-scientific areas. 



8.3 Summary of Findings from the Attitude Surveys 

8.3.1 Attitude Toward Science as a School Subject 

At Grades 4, 8, 10, and 12 pupil ^ consistently expressed a very positive 
attitude toward science in school. It was only at Grade 12, where pupils are 
beginning to clarify their vocational goals, where science is not a required 
subject and where the pupil population is thus dichotomi;^ed, that a slight in- 
crease jn negative feelings toward school science was found. 

No statistically significant differences were found between boys and girls 
in their attitude toward school science. 

Interesting data were found at the Grade 10 level where pupils'whose first 
language learned was not English and pupils whose language spoken at home was not 
English had more positive attitudes towards school science than the majority 
group. ^ ' • . 

8.3.2 Attitude Toward Scientists 



At the levels assessed (Gradesj 8, 10 and 12) pupils expressed very positive 
attitudes towards scientists. In fict, the mean scores were among the highest of 
all the attitude scales. No sex-related differences were found within the 
grades. 



The place of science in society received the highest rating of all the atti- 
tude objects assessed. From Grade 8 to Grades 10 and 12 the mean, scores in- 
creased, and the variability of scores decreased. No sex-related differences 
were found ivithin grades. 

8.3.4 Attitude Toward a Career in Science 

Despite their positive attitude toward science in school and their expressed 
liking of scientists, pupils in Grades 8, 10 and definitely do not have a 
high interest in pursuing a career in science. Irt^fact, mean scores were the 
lowest obtained on the attitude scales. Sex-related differences were not 
significantly different within the grades. The low results are unfortunate in 
view of the probable increased need for scientifically talented personnel in our 
future work force. 




8.3.3 Attitude Toward Science and So^ety 
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8. a. 5 Attitude Toward the Methods of Science 

This scale assessed a variety of cognitive and affective components related 
to scientific knowledge, Wie processes of science, and the nature of scientific 
inquiry. Pupils in. Grades 10 and 12, the' only grades assessed, proved to be very 
knowledgeable about the aspects of science measured by the questionnaire. No 
seA«&»^fite3^di fferenc€S were found within grades. 

8.3,6 A Potpourri of Attitudes, Interest and Opinions 
Grade 4 

• About 80% of the pupils feel that the study of science in school is 
important 

• Boys like Physical Science and T^nology topics 

• Girls like Biology topics ' 
Grade 8 

• Sixty -seven percent of the boys and 59% of the girls like to study 
science 

• Sixty percent of the girls and 47% of the boys agree or are undecided as 
to whether or not the planets determine one's success or failure in 
1 i f e ! 

• d\\ly 19% of the pupils would be willing to spend their life as a 
screntis^^ 

• Si xtX percent of the pupils (males = 7U, females = 48%) are very 
interested in learning how to work computers 

Grades 10 and 12 

• Boys to a greater extent than girls claim to use scientific ideas or 
facts in their everyday life 

• Only 1^ of the pupils in. Grade 10 and 21% in Grade 12 would be 
sati sfiedSo spend their lives as' scientists 

• Boys have considerably more faith in technology than do girls 

• Pupil.s are overwhelmingly in favour of conserving energy, but are not in 
favour of having highway speed limits reduced 

• Pupils are equally pro, con, and undecided on supporting research 
related to genetic engineering 
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8.4 Summary of Questionnaire findings 

,rw J^^f following section summarizes the findings of the elementary and second- 

wh"' ^^'^ ^^^^ ^ kittle reiteration of^data which 

support these findings as the information, is contained in Chapters 6. and 7 The 
reader is thus urged to relate the highli>ghts stated in this section to the prev- 
ious documentation, ^ 



Since the 1978 Assessment, the median age of teachers froi^ all school levels 
JnJ!c';'''''f- ^ l"'"'- Similarly, the medians of teaching experi- 

?S .Lnff K%h"'i''''^. '''^"^ 1582, the medi^an experience was , 

10 years for both elementary and junior secondary teachers and 13 years for sen- i 
lor secondary teachers. British Columbia science teachers are thus an aging ^ 
population ahd are becoming more distant in time, from their pre-service training. . 

At the secondary levels, both in 1978 and 1982, the majority of teachers 
^wGCe male. Even though there was a small increase since 1978 in the number of 
fema>^t the junior secondary level, nine out of ten secondary teachers in 1982 
were maT^ At the elementary level, there was a slight increase in the number of ' 
male teachers over the four-year period, but females still comprise 62%- o^f the 
teachers. At the elementary level, maTes-^re used as science specialists to a 
greater extent than females, consistent with their typically more extensive 
s^cience backgrounds. • jr j ^ 

. At all levels the mean age of females is less than that of males. Females 
tend to drop out of teaching for periods of time and many return to teaching at 
the elementary level, but they rarely return at the secondary level. There is a 
failure at the secondary level both to recruit young women and to retain most of 
those fqw women who start out teaching science. 

The science background of teachers in elementary scht)ols is usually weak, 
particularly in the case of females. One-fourth of the elementary teachers have 
not taken as much as one 3-unit course in science at the university/college 
level. At the secondary level, the senior teachers have stronger backgrounds 
tjan the junior teachers. Junior secondary teachers are adequately prepared in 
tfte bio-logical sciences, but usually not in the physical or earth/space sciences. 

One of the strong recommendatij^/rom the 1978 stience Assessment was for 
more coordination of^cience at the^^l^- and district levels, it appears now 
that some progress has been made in secWdary schopls/, but not enough has been 
done- at the district level. Half of those responding to the questionnaire indi- 
cated no district coordination. The in-sctxool leadership situation at the 
elementary level , remains inadequate. 

, In 1982, there still seems to be a lack of stoi/age and preparation facili- 
ties an-d suitable classrooms fcfr teaching elementarV science. At the secondary 
level, facilities are inadequate in many .junior /schools. Provision of and 
inspection of safety equipment are still unaccept/ble at both elementa,ry and 
secondary schoo] levels. However, sbme improvement /is noted in secondary schools 
since 1978. ■ ' 
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ElemenUry teachers are still experiencing difficulty with equipment and 
materials, {articularly in terms of poor quality. The situation at the secondary 
level has improved somewhat since 1978, but problems do remain in the small 
junior secondary schools. Many teachers at both , the elementary a'nd junior 
secondary .levels find that they have to adapt their teaching because of lack of. 
equipment.' 

Compared to 1978, many more teachers at all levels report that science read- 
ing materials are less than adequate, both in quality and quantity. 

While eleitientary and junior secondary teachers see some worth in the British 
Columbia science program, they fall below the senior secondary teachers iji their 
estimations of worth, even though the senior secondary teachers have significant- 
ly lowered their ratings since 1978. The elementary and junior secondary teach- 
ers' feelings of adequacy of preparation for teaching seem to be related to their 
perceptions. 

Elementary and senior secondary teachers seem to be satisfied teaching 
science at their present level, but the junior secondary teachers appear to be 
less content with their assignment, a similar situation ^o that in 1978. Many of 
the latter expressed a desire to teach in a junior-senior secondary schoo^ 

Elementary teachers are not generally spending the_^ recommended time in 
teaching science. This situation correlates highly with their lack of scientific 
background. At the' secondai^y level, there is a strong trend toward^creasing 
specialization in teaching science but such a tendency is missing at the elemen- 
tary 1 evel . 

Almost all senior secondary school teach^c^feel adequately prepared to 
teach science, but a small percentage of junior secondary science teachers feel 
unprepared, and 425^ of elementary scho'ol teachers feel less than adequately pre- 
pared. 

^ Tjeachers at all levels expressed comrnpn suggestions for change. The three 
top ranked were: 

• the provision of print materials other than textbooks 
'• background information *for teachers 

• provision to help exceptional pupils, both gifted and handicapped 

Other 'highly rated suggestions included the need for jnore adequate reading 
resource?, increased use X)f specialist scjenca teachers in el emeht-ary -schoflo-l s and- 
the need'^foir science programs to emphasize the impact of science on society. 

Most teachers felt that their initial preparation for teaching science was 
inadequate. Only 30% o.f the teachers believed their pre-service training was 
adequate or better. Even among senior secondary teachers who rated their train- 
ing more highly than other teachers, only 52% felt the initial training to have 
been adequate or better. 
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Given a list of teaoher education topics, all' teaclier groups felt each com- 
ponent should receive greater emphasis than it actually did in their pre-service 
education. Particular attention is called to the large discrepancy between the 
emphasis .which shpuld be' and the time which^was^ given to the topic of Laboratory 
Safety. , 

Nearly 50%",of all teachers surveyed expressed the need for extensive in- 
service educatidn. Almost alTteachers were willing to participate in release- 
time in-service, and a large proportion indicated they would^participate after 
school hours. The most preferred forms of in-service are also the easiest to ^ 
plan, so that it was somewhat disturbing to discover that one-third of the teach- 
ers had decided that such activities had not been planned in their districts. 
Teachers who had experienced in-service found these activities to be more effec- 
tive in 1982. than in 1978. In view of the findings of thi s*. Assessment , in- 
service requirements seem to command a very 'high priority. 

Of concern must be the lack of impact that the 1978 Science Assessment had 
on science education in BWtish Cilumbia. Since teachers reported being unaware 
of the 1978 results, it is strongly suggested that districts make copies of both 
the Provincial Summary Report and the District Interpretation* Report directly 
available to all science teachers. 

Elenentary science teachers report using a wide variety of classroom activi- 
ties, with verbal interaction activities and the consideration of observations on 
data activities outranking hands-on manipulative activities. At the secondary 
level, teachers report that performing experiments from instructions and answer- ^ 
i ng questions are more frequent pupil activities than is verbal interaction. 
Pupi Is . designing their own experiments is the least frequent activity at all 
1 e^els. ' ' ' I { 

' I 

Among important elements of scientific procedure are such, activities as 
generalizing information to new prot)lem situations, making graphs from experimen- 
tal data, and designing and doing experiments. Junior secondir^y teachers .use 
these activities less often than the Contract' Team^views as desirable. The in- 
fraquency of these activities in the classroom may have led to some of the weak- 
nesses in pupil performance which the results of the achievement fopms and the 
subsequent Interpretation Panel ratings show. / 

As in 1978, the Contract Team agrees that secondary schools should examine 
ways in which to obtain more time for science instruction. In , particular , disen- 
chantment, has grown with the semester system, and parallels a /trend towards aban- 
dor^ment of such a time-table. / 

Sirite^ 1978, the textbook* programs , STEM and Exploring Science , have become 
available to most British Columbi»a elementary teachers, and/ the Materials Based 
Program has become less available. Nearly three-fourths qf the teachers use a 
combination of programs, with a higher proportion of primary than intermediate 
teachers doing so. The most commonly used materials are ,thie Exploring Science 
texts, with STEM texts having second place. Forty perci^nt of the elementary 
school-teachers report th*t they lack sufficient mate)ria]s • to teach their 
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program. Exploring Science is the program with which most teachers have greatest^ 
familiarity, and familiarity with the Materials Based Program has declined a' 
great deal since 197*8. Teachers prefer the programs in the following order: 
Exploring Science , STEM and Materials Based . Most teachers prefer the program 
they know best. 

Teachers who are most familiar with or who prefer Exploring Science feel 
that it is easy to prepare for, to teach, has readable .texts and is suitable to 
their backgrounds. Teachers who are wst familiar with or who prefer STEM do so 
for a wide variety of reasons, none of which was selected by a preponderance of 
teachers. The Materials Based Program is very highly rated for its interest and 
relevance to pupils, the amount of pupil activity and the content selection by 
those teachers most familiar with or most favourable to it. 

The Contract Team commends the Ministry of Education for work done so far on 
the Junior Secondary Program, particularly the successful introduction of a 
better Grade 9 program. The new Grade 9 textbook has received considerable 
approval from teachers. Further improvement is anticipated- wi th the introduction 
of the proposed new junior secondary curriculum. 

r 

One area of concern, however, is, the lack of time spent in teaching earth 
science. 

The Biology 11 and 12 courses are causing increasing problems. Because of 
out-of-date or inappropriate texts, and because of course content in Biology 12 
which may be too extensive for the time available, a revision of the biology 
curriculum may be indicated. Teachers report that the new Physics U'course is 
an improvement over the old course. 

8.5 Recommendations: Of Highest Priority ^ 

The Advisory Committee held two extensive discussions with the Contract Team 
about the significance of the findings from this Assessment and it was agreed 
that the area of teacher education, both in-service and pre-service ,. should be 
singled out for special consideration and priority recomnehdations. 

Factors such as facilities, iniiterials and equipment, curriculun and 
teaching-learning conditions af*e important in the teaching of science. However, 
quality in these factors is secondary in importance to the quality of the teach- 
ing force. Dedicated, competent and confident teachers are needed if science is 
to be taught welly^ Confidence and competence are related to the training one has 
for the job. ' t " ^ 

The Assessment found that a large number of elementary school teachers have 
no academic or pr6fessional courses in science or the teaching of, science and, 
therefore, must J^e considered inadequately prepared. There are even larger num- 
bers who have minimal science backgrounds and who admit that they do not feel 
adequately prepared. In contrast, at the secondary level, most teachers feel 
adequately prepared, and the data suggest that the vast majority of them have 
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taken course work in depth in at least one science area. There is evidence 
however, that many junior secondary teachers lack depth of background in physical 
and in earth/sp'ace sciences, and a small, percentage lack professional courses in" 
, science teaching. . - . , 

The various group| , 'involved with the Assessment are convinced that -sci'ence 
is more than a unique body -of knowledge.. They believe that* there are scientific 
ways of obtaining knowledge and of thinki/ig about the natural world. Central to 
these beliefs are methods of systematic observation and experimentation, careful 
presentation and interpretatfon .of data, and evaluations of .the interpretations 
of others-. Because of these convictions ,' the -Advisory Coramittee anH the 'Contract-^ 
Team set specifications for the assessment exercises which stressed science 
processes and critical thi-nking. Review Panels accepted the items in these areas 
as valid reflections of the goal s '.of . the British Columbia science program. The 
Interpretation Panels expressed most of their concerns and made most of their' 
recommendations in the^e areas. . , " . 

The Contract Team and the Advisory Committee interpreted theVdata from the 

achievement forms,- from the Interpretation Panels' del i be rations , aHd from the 

teacher questionnaires, to mean that." the unique- features of stience are n'ot well • 
taught, or well l-earned. ' , ' - 

There was unanimous agreement among all groups invol ved° with /the Assessment 
that pupils must be taught in a safe envi i^onment , and must be taught s^fe 
procedures. -Jhe" "Marginal " or ^'Weak" Interpretation Panel ratings given ton the 
safety objective at all three levels cas.t doubts on the -effectiveness of the ^ 
teaching. . ^ ., C 

The teacher questionnaire data strongly indicate that'i^he teachers of 
British Columbia are prepared to invest time and effort in improving th^ir compe- 
tence as science- teachers. 

_ When all the foregoing factors are considered, it seems necessary that there 
be an organized and concerted effort in British Columbia *to improve the compe- 
tence of those teachers now- in the fiel.d and to ensgre that future teachers are 
adequately prepared. for the task which confronts them. 

\\ is there fore' recommended: ' ' 

Recommendation 1 . 

that the Program Implementation Branch of the Ministry of Education coordi- 
nate the design, .development and delivery of in-service programs for 
teachers which will focus on the following areas of need: 

^ ' \ ' \ 

• how to teach science .processes and critical thlinki^Ag skills 
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' • -the development of an adequate background of science know- 
ledge in areas stressed in the curriculum, 4n area€ of weak- 
^ ness for elementary teachers., and inr the physical and earth/ " 

space sciences for junior secondary^ teachers ' \ 

• ' * \ 

* s 

• how to safely teach' science 

^ • • ^ hqw to teach safety to pupiTs 

The- Contract Team suggests that t^e provincial Science Advisory Committee 
guide the design and development process. For junior secondary teachers, the 
program should be linked to the implementation of the new curriculum. It is 
.further suggested that, as far as possible, the delivery of these in-service 
progrpims be in forms which teachers find most helpfuU-informal meetings with 
other science teachers, .workshops conducted by teachers and visits to model 
classrooms. One of the priority needs expressed by teachers was for background 
informajtion 'relating to the science curriculum. ✓Such sources of information must 
be accessible to teachers. ^ < " 

' Ways to prepare and proyide background information for .both elementary and 
junior secondary teachers must be developed. Various groups, sucti as the B.C. 
Science Teacher^s' Ass'^ociation and university personnel should be consulted. The 
preparation of the source book for junior secondary science teachers might 
•provide a model for this process. 

Recommendati on^ . 

that the following^ actions be taken with respect to the pre-service* training 
• of teachers: 

^. • the Faculties of Education should revise teacher education 
programs as. needed ^to eKfeure that: ^ 

(i) all pre-service elementary teachers, experience science.- 
: study to a minimum of a 3-unit course or equivalent at 
. . the university/college level ,wand 

(ii) all pre-service elementary teachers' take a course in 
.science teaching methodology ' , , 

• the .Faculties of Education should give greater emphasis to - 
- ' each of the ^techniques and topics identified by teachers to 

be most inadequately emphasized in their pre-service train- 
• ' ing (See Tables 3.1 and 3.2)^ 
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•. the Ministry-of Education should revise certification 
guidelines to reflect the above 

'8.6 Further Recommendations * 

Throughotit this report, recommendations are made- wherever the analysis of 
the data identifies a need. Sometimes, similar recommendations are made ih dif- 
ferent places. The following sections collect these recommendations and combine 
them. In addition, • the text of the report often suggests or urges desirable 
courses of action. For brevity, these suggestions have not been reprinted- in 
this chapter. ' • 

4 

8-6.1 Recommendations to the Ministry of Education; Province o f British- 
Cplumbia ' : • 

Not only mus-t the science teachers- be knowledgeable about safety in science 
teaching, but the conditions urider which science is taught must be safe. 

I-t is. therefore recommended : , ' . ' • 

Recommendation 3 ^ ' - ' ' ■ • 

' • " * ' . . . 

that the Ministry of Education establish safety standards for'school science 
classrooms^ and p;*ovide fur\ds for school districts not only to conduct sur- 
• veys of the science safety equipment in schools' where science is taught but 
also to correct deficiencies that- may be discovered througii such surveys, 
• (This recommendation .is repeated from the 1978 Assessment.)' 



A consistent theme-in the secondary teachers ' questi onnai re was the need to 
re-examine the senfor secondary biology program. 

It is therefore' recommended : 

Recommendation 4. 



that the Curriculum Development Branch of the Ministry of Education estab- 
lish a Senior Secondary Biology Revision Committee to re-examine all aspects 
of .the. senior secondary biology curricu-lum. 

8. 6. a 'Recommendations to'be School District s of -British Columbia ' ' - 

] t * 

The teacher- questionnaires clearly demonstrate that science teachers feel a 
need for adequate science coordination at 'both school and district levels. Some 
progress has been made since. 1978 but the Contract Team is of the opinion that 
more is necessary. 
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It is therefore recornmended : 

i 

Recommendation 5 > . ' . » 

that school districts: . • ' ^ 

• evaluate the form of science coordination within each school 
and establish some form of school-level coordination where 
none now exists 

• not currently prdviding science coordination appoint or 
designate a qualified individual or individuals to be re- 
sponsi bl e for coordi nat i on and 1 eader shi p of the sci ence > 
progr-ams within the district 

*. ★ . ★ , .(-^ 

If science J s to be well taught, there must be both adequate facilities and 
a good supply of necessary equipment and materials.. 

It is^ttierefore recommended: ' " • ^ < ' 

Recommendati on 6 , 

■■ » ' 

* that school districts: 

• investigate the potential for converting some existing ele- 
mentary general classrooms into rooms with adequate science 
facilities « 

^ examine elementary schools for ways • to utilize available 
space so that central storage and preparation space is 
available for science teach-ing ^ . . * * . 

• attempt to provide for adequate ventilation, storage space 
for volatiles, increased general storage space for equipment 
and materials,' increased preparation space and increased 
space for storage of piiptl projects where these are needed 
in schools 



examine the quantity and quality of the materials and equip- 
ment used \J\ their sci'ence programs, and make a determined 
effort to effect improvements where these are necessary, 
especially 1n^ elementary, schools and small junior secondary 
schools * 

encourage school libraries to purchase jBtelexjuate supply of 
•science reading materials in both elemeiTOlry and secondary 
schools 
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Questionnaire data show that there is a small but not insignificant propor*- 
tion of junior secondary .teachers who are teaching science without adequate prep- 
aration. This situation will further weaken the science program at a level where 
there are already serious weaknesses. , . 

It is therefore recommended :- • 

Recommendation 7 . 

• that, wheravep possible, school districts and administrators , 
avoid assigning tethers with little science background to 
teach science in junior secondary grades. Where teachers 
. must be reassigned outside their specialty, provisions 
should be made for retraining. 

8.6.3 Recommendations to Schools and School Administrator s in British 
Columbia '. ~^ , 

Attention is drawn to", recommendations 5, 6 and ?.. ..^ 



Interpretation Panels' judgements , o/ the achievement results clearly indi- 
cates that elementary school science programs are nfe as effective as they should 
be. Questionnaire data show that a substantialj^erceotage of British Columbia 
elementary school pupils f^eceive instruction in science for' less time than the 
MT-nistry of Education recommends. 

♦ '. 

It is therefor'e recommended : . ' ' 

Recommendation 8 . * ' , 

• that school administrators and teachers follow the time 
allocations given for science instruction in the Administra- 
tive Handbook ' *- 

[-,■'' 
8«6.4 Recommendations to TeacKers of Science in British-Columbia - 

. Attention. is drawn to recommendation 8. 

. . * , * * • • 

Teachers at all levels showed concern about the Tack of printed information 
other than textbooks available for puf>ils in -science. This item was ranked high- 
est by all groups of teachers on a list of suggested changes. The provision of 
such materials is a responsibility of school districts, but the choice must 
involve science teachers. * ' • ' 
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It Is therefore recommended : 
Recommendation 9 , 

• that teachers and school librarians cooperatively explore 
the upgrading of print materials in libraries and classrooms 
at both elementary and secondary levels ^ 

* * * ■ 

A finding from the Grade. 12 Assessment was that pupil achievement in earth 
sciences was especially • weak. A finding from the secondary questionnaire was 
that junior secondary teachers were spending less time in these areas' than in any 
others. , * 

It is therefore recommended : 

^^e commendation 10 . ^ ^ 

• that junior secondary teachers give greater time emphasis to 
earth science topics. . . 



The Interpretation PanelS'that examined the provincial data for ^pupil per- 
formance made a number of recommendations, to teachers. All are 'stated in Chap- 
ters 3,. 4 and 5, ])ut some call' for special emphasis in this section^ and it is 
possible to tomMne^ertain of the recommendations. 

It is therefore recommended : 

TV 

Recommendation 11 . 

that science teachers: - - ' 

ensure that pupils understand safe procedures appropriate to 



their level 



• give pupils more practice in presenting results in symbolic 
forms (especially graphs), and in interpreting such forms . 

- • give extensive time (particularly in elementary school) and 
emphasis to measurement and quantification skills and to the 
use of the metric system • . • 

/ , • • give pupils in upper elementary and secondary grades ade- 

quate experience in analyzing variables and desi^gntng con- 
trolled experiments 

^ give more emphasis to teaching the practical Applications of 
science knowledge, *d .to using that knowled^ in new situa- 
tions ^ 

• • • \ * • 
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MEMBERS OF REVIEW PANELS 
Primary Panels 



Richmond ' 

Tom Ayres, Teacher, Surrey ^School District 
Delle Boolh, teacher, Howe Sound School District 
Lise MacDonald, Teacher, Richmond .School District " 
Rosemary Meissner, Teacher, Coquitlam School District 
Alfred Serfas, Teacher, West Vancouver School District 
Wendy Shields, Teacher, Delta School Distri.ct 
Penny Stock,, Teacher, Vancouver School District 
Luanne Whiles, Teacher, Vancouver School District 



C ran brook 

Jennifer Carter, Tfeacher, Castlegar School District 
Heather DeWald, Teacher, Creston-Kaslo School District 
Debbie Ewan, Teacher, Trail School District 
Davj'd Humphrey, Teacher, Cranbrook School District 
Brian Lutz, Teacher, Cranbrook School District 
Mary Lyons, Supervisor, Creston-Kaslo School District 
Sylvia McGregor, Teacher, Trail School. District 
Jill Shannon, Teacher, Castlega^r School District 
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Parksvil le 

Ray Bower, Coordinator, Victoria SchodKkpi strict 
Kathi Hogan, Teacher, Campbell River School District 
Jackie LSndon, Teachfer, Campbell River School District 
Jennifer Lea ry. Teacher, Quali cum -School District 
Norman Li ndberg,' Teacher, Qualicum SchooT Distf^'ict ' 
David Lowe, Teach'er, Alberni School District 
Ken Munslow, Teacher, Sooke School Dis^trict 
Robert Wall, Teacher, Victoria School District ^ 



Richmond 

Robert Axford, Teacher, Coqujtlam School District 
Ken Fletcher, Teacher;, Surrey School District 
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ViV;ian McConnel 1 , Teacher, Vancouver School District 
RusiB McMath, Teacher, Richmond School District 
Tony Rader, Teacher, North Vancouver School District 
Gerry Sandberg, Teacher, North Vancouver School District 
Eleanor Swan, Teacher, Sunshine Coast School District 
Don Van Kleek, Teacher, Sunshine Coast Schibol District 
Stu Weir, Teacher, Delta School Di^strict ^ 
John Zappavigna, Coordinator, Vancouver S^chool District 
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/ 
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Mark Batchelor, Teacher, Cent,ral Okanagan School District 

Rick Dedora,. Teacher, Vernon Scf^bol Di strict 

Santosh Dey, Teacher^ Shuswap School Distrtct 

Bob- Fisher, Teacher, Kamloops School District 

Craig Mc Let sir,- teacher, Centpal Okanagan School Distr^t 

Don Pav^is, Teacfier, Caribo(/-Chilcotin School Districtv^ 

Lee Venafeles, Teacher^^Nanaimo School District 



Richmond' 

Ross Apperley, Teacher, Richmond School District 
Jim Ferguson, Teacher, Sunshine Coast School District 
\ Jim Kettlewell Teacher, Langley School District 

^ Jim McKellar, Teacher, Coquitlam School District 
• ' 6a ry^* Splicer, Teacher, Surrey School District 

Wayne Wood, Teacher, Prince Rupert School District 
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Grade 4 

Cheryl Andres, ^Teacher, Independent Schpols, 'Delta 

Lil 6road1ey, Teacher, Victoria School District 

Louise Burgardt, Principal, Nechako School D-istrict . 

Anna-Mae Gartside, Trustee, Cranbrook School District 

Fred Gornall, University of British Columbia 

Margaret Groome, Parent, Surrey 

Frances Horan, Trustee, Nelson School District 

Peter Hyde, Teacher, Stikine School District 

Lew Jones, Teacher, North Vancouver School District 

Virginia -MacCarthy, Consultant, Cowichan School District 

Kathy Oil i la. Teacher, Sooke School District 

Pat Rutherford, Teacher, Cari bou-Chi Icotin School District 

Li/isa Sessions^, Teacher, Victoria School District 

Sally Ter^kita* Teacher, Coquitlam School District 



Grade 8 

, «< 

Urry Ballard, Teacherf' Invermere School District 
Al Boerema, Teacher, Independent School, Surrey 
Bi'll Costain, Principal, Nelson School District 
Bart Deeter, Science Helping Teacher, Surrey. 
Petqr Demchuk, Teacher, Saanich School'Di strict 
Ian Johnson, Teacher, Kimberley School District 
Scott Nicholson, Teacher, Bu.rnaby School District 
Ken Serl , Vice-Prtncipal , Kami oops School District- 
Bill Smith, Teacher, Chilliwack School District 
Marguerite Syk6s, Trustee, Merritt School District 
Pat Tait, Tecicher, South Okanagan School District 
Kathy Wade, Teacher, Langley School District 
Reg Wild,, University of British-Columbia / 
Audrey Will,' Parent, Vancouver / 
Dan Young, Teacher, Sooke School District % / 



Grade ..12 

— * ° ^ 

Ken Baker, Teacher, Nanaimo School District 
John Betts, Camosun College ' / - 

•Keith Burnett, Teacher, Chilliwack School District ^ ) 
Bob Gocoran^ Teacher, Independent School, Vancouver / 
Don Cunningham, Jeacher, Quesnel School' District 
Allan .Davis, Teacher, Cranbrook School District 
Bob Gardner, Teachfer, Burnaby Scf^ool District 
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-Marguerite Hall Trustee, Quesnel S.chbol District 
Don Jacques, Teacher, Prince George School District 
.Hell is Kelly, Trustee, Surrey School District 
Alace Marquardt, Teacher, Peace River South School District 
Xlaine tlurphy. Teacher, Nanaimo School District 
Neil Risebrough, University of aritish Columbia 
Lynn .Sturgeon, Parent, North Vancouver 
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APPENDIX 0 



LIST OF PILOT SCHOOLS 

Primary (Grade 4 Items) 

A,K*P. Matthew Elementary, Surrey School OistHct 
Bedr Lake Elementary, Prince George School District 
Belgo Elementary; Central Okanagan School District 
Birihland Elementary, Coquit^am School District 
BTueridge Elementary^ North Vancouver School District 
Blundell Elementary, Richmond School District 
Brooke Elementary, Delta School District 
Brookemere Elementary, CoquUlam School District 
.Brennan Creek Eleme/itary, Kami oops School DisT:rict 
Canyon Heights Elementary, North Vancouver School District 
Cedar Hills Community , Surrey School District 
Chu Chua Elementary, Kamloops School District' 
Cbghlan Elementary, Langley Schoiil District 
College Heights Elementary, >rinte Ge'orge School District 
Cougar Canyon Elementary Delta School District. 
'Dn. George M. Wei r El ementary, Vancouver School D.istrict 
Doncasten E.l;ementary, Victoria School Dfstrict 
Dorothea Walker, Central Okanagan School District 
Fairburn 'E^lementary, Victoria School District' 
fort Langley Elementary,- Ungley Schgipl District 
General Brock Elementary, Vancouver^Schdol District 
General Montgomery , El ementary, Surrey School District ' 
Gray Elementary, Delta School District 
Green Timbers Elementary, Surrey School District 
Grosvenor Road Elementary, Surrey School District 
Haldi Road Elementary , Prince George School, pi strict 
Happyvale Elementary, Kamloops School District 
Hawthorne Elementary, Delta School District ' 
Haze'] Trembath Elementary, Coquitlam School District 
Holly Elementary, Delta School District 
H.T.T, Thrift Elementary, Surrey School District 
James Thojppson Elementary, Richmond^ School District 
John Errington Elementary,* Richmond'^School District • 
Kitchener Elementary, Burnaby School D46trict 
Lakeview Elementary, Burnaby Scho^Mn strict 
Lincoln Elementary, Coquitlam School Djstrfct ^ 
Lochdale Communfty, Burnaby School District 
Lynn Valley Elementary, Nortb ^Vancouver School District 
^Martin ElementarV, J^ritral Okamagan School District 
McLeod Lake Elementary, Prince George School District 
Meadow Elementary, 'PVi nee George School District 
Moody 'Eilementary,/^quitlam School District 
Morley' Elementary, Burnaby School District ^ 



Mount Pleasant Elementary ,Vancouver^School District 
Nelson Elementary, Burhaby- Schopl District 
Norgate Elementary, Ncfrrth VancQuver School District 
North Kamloops Elementary, Kamloops Schpol District 
Narthbridge Elementary, Victoria School * District \ 
Nukko^Lake ElemeVitary, Prince George School District 
Pineview' Elementary, 'Prince George School District # 
. Prince Charles Elementary, Surrey Schd^^DiSitrict 

Queen Victx)ria Elementary, Vancouver S^^ol District . . 
Quitchena Elementary, Vancouver School District * 
•Richmond Elementary,' Victoria School District 
Rochester Elementary, Coquitlam School District 
^ Royal Heights Elementary, Surrey School District' 
, Shady Valhey 'Elemeij:tary, Pfince George School District 
Shaughnessy'^ Elementary, Vancouver School District 
Shortreed 'Elementary, Larrgley -rSchool C^strict 
SiiTionds ^Lementary, Langley .School District * 
Sir Alexander M^cKenzie, Vancouver Schopl District 
, Sir Wilfred Laurier Elementary, Vancouver School District 
Sir William MacDonald, Vancouver School District 
Sperling Elementary, Burnaby School District 
--Springvalley Elemer\tary, Central *Okanagan School District 
Spruceland Elementary, Prince George School District 
sunshine Hills Elementary, ,6^1ta Schoo> District 
Teoums^h Elementary, Vancouver School District 
Tillicum Elementary, Victoria School District 
Trafalgar Elementary, Vancouver School District 
TyQehead Elementary, Surrey School District 
Vah Biefv Elementary, Prince George 
View Royal tlementary, Victoria SchdolS)i strict 
Westmount Elementary, Kamloops School District 
Westsyde Elementary, -Kami oops School District 
William. Bridge Elementary, 'Richmond SchooVDistrict 



Intermediate (Grade 8 Iteirts) 

\ Alpha Secondary, Burnaby School District / - 

Brocklehurst Junior' Secondary, l^mloops School District 
College Heights Secondary, Prince George School District 

' Dr. Kn-ffT^nior Secondary, Central Okanagan School District 
Frank Hurt Secondary, Surrey School District ; 
George Prin,gle Seconflary, Central Okanagan School District 
Gladstone Secondary, V^pficiouyen School District ^ 
Handswoi^th -Secondary, North ^Vancouver School- Distri ct 
Hastings Junior Secondary, Coquitlam 'School- District 
Hugh McRbberts Junior Secondary, Richmond SctiooV District 
John OliveV Secondary, Vancouver School District, 
Kelly Road Secondary, Prince George School District • . 
Lambri ck |>a rk ^Sejconda j^y Vj ctoria^ School Di st r 1 ct^ ^ ^ _ 
srj /'Wi 1 1 i s'^Juni (or 1Secbnda?y TrVTctbrTa 'School ,ffi strfct 



Tsawwassen Junior Secondary, Delta School District 
University Hill Secondary, Vancouver School District 
Wm.. Beagle Junf or Secondary, ^.urrey School District 



Secondary (Grad6 10 and 1? Items) 

Alpha SecondjjTry, Burnaby School District 

Col lege* Heights Secondary, Prince George School District 

Frank Hurt Secondary, Surrey School District - 

George Pringle Secondary, Central Okanagan School District 

Gladstone Secondary, Vancouver School District 

Handsworth Secondary, Vancouver School District 

John Oliver Secondary, Vancouver School District H 

Mount Douglas Senior Secondary, Victoria School- District 

Po;^ Coquit'lam Senior Secondary, Coquitlam School District 

Steveston Senior Secondary, Richmond School District 



Timing l^ilot (Grade 4 Forms) * ^ • 

Carnarvon Elementa>y, Vancouver -School District 
Coronation Park El enientary, Coquitlam School District 
^K.B. Woodward Elementary, Surrey .School District ^ ' 
Sectforth Elementary, Burnaby School District 
Sir Matthew^Begbie Elementary; Vancouver School District 
Sir Wm. Van Home ElementaVy, Vancouver School District 
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BACKGROUND INFORflATION 



HOW TO MARK YOUR ANSWERS 



Put an X h^i-idz youA an^voqA. 

For example: Do ^'ou^live in Canada? 

Yes ....X.^ 



No. 



1. Did you write your school co3e 
number in the boxes on the 
front cover? If not, please 
do so now. J 

2. When were 'you born? 

Year: 1970 or earlie r ^ 

^ * 197r 32 ^ 

_ 1972 , 61 3 

1973 or later.. _2j* 

Month: January \^ 

^ February. . ^2 ^ 

March....;' _03 

April o''* 

May.. 05 ^ 

June. . . 

^ ' July. ; 

August. . ; .\. 

September...... o^ 

October 

l^ovember ^ ^ 

December ^2 




3. Are you a boy or a girl? 

Roy 51 ^ 

. - Girl rr.. ._49_2 

CI 

4. What language did you use' 
whei^ you FIRST learned to 
speak? 

> to 

English....... 87 ^ 

Another 

1 anguage 13 ^ 

5. What language do you NOW 
speak most often at Ijpme? 

English 93 

^ ^ Another, 

language. . . . 7 

f 

% 



< 



INTEREST IN SCIENCE TOPICS 



Directions'. "Below ire lifted four TOPICS IH SCIENCE. Read each ooe 
% and then CIRCLE the choice which shows how interested , 
you are in learning about that topic. « 



HOW LIGHTNING WORKS. 

Not Socwwhat Very 

Interested ^ I Interested 2 ) Interested ^ 



Please' be as honest as possible in rating each topic, 'there is no 
^ correct answer. Do not spenS too wuch time^on jny one topic, ^ 

• FORM 4X 



1. " HOW BIRDS LIVE. 

Not 

^ Interested 

2. WHY THINGS RUST. 

Not 

Interested 

3. wis? RIVtRS FLOOD. 



SooKwhat 
Interested 



Somewhat 
Interested 



Very 

Interested 



Very 

Interested 



Not- 

Interested .27 

.HOW airplAies fly. 

Not ' 
Interested 



SomeUat 
Interested 



Sotnewhat 
Interested 



" Very 
Interested* 



Interested 



FORH 4Y 



1., HOW FLOWERS GROW.^ 
Not 

Interested-3^ 

2. /HOW MAGNETS WORK. 

Hot A 

Intei|ste(f.»» ' 

3. WHY VOLCANOES BLOW U/>. 

. Hot 

Interested- 13 

4. HOW AN ELECTRIC LIGHT WORKS, 

' "Hot 

Interested*^** 



Somewhat 

Interested*'*'' ^ 



^toewhAt 

IrTterested-'*^ 



Somewhat 
Interested 



Somewhat 
Interested**'* 



Very 

Interested*2° 



Very 

Interested 



Very , 
Int^sted 



sa 



Very 

Interested* 



FORM *47 



1, HOW YOUNG ANIMALS 
laterested .is 



L^E. 



Somewhat 
Interested .'•a 



Vfery 

Interested .'»2 



2. WHY SOMETHING BURNS. 

(lot 

Inttrestcd .36 ^ 

3. WHY ^TARS SHINE. 

Not 

Interested 
> . •» ' 

4. HOW A TELEVISION WORKS. 



Somewhat 
Interested .'♦s 



Somewhat 
Interested -^^ 



Vtry 

Interested .20 



Very. ; 
Interested 



Hot 

Interested .22 



Somewhat 

Ifvterefted .35 



Very 

Interested •'•2 



SCHOOL SCIENCE 



(Jifect4oi>s: The statements below tell how some students feel about SCHOOL 
\ SCIENCE, Reaci each statement and then CIRCLE tbe cfidice 
*whrcn best describes how >you feel about it. 

Here is an example about skatinq which ^hows how to mark your 
answer if you disagree with the^stateme*nt » 

SKATING. IS A WAST^ OF TIME. . • - 

Strongly ^ Can't . - Strongly 

Disagree ^ (Disagree^^ Decide ^ Agree Agree ^ , 

Please be as honest as possible in rating each statement. There is no 
conrect answer. Do not spend too much time on any one statement. 



h F-LIKE TO STUDY SClCNCE IN SCHOOL, 

Strongly ' Can't Strongly ' 

^ Disagree Disagree Decide-^'* Agree Agree '^^ 

2. I FEEL THE STUDY OF SCIENCEIN SCHOOL IS IMPORTANT. 

Strongly Can't Strongly 

Disagree -^^ Disagree -^^ Decide '^^ Agree ' Agree '^^ 

3. SCIENCE IS DULL.^ 

Strongly^- ' ^^'n't * St^rongly 

Disagree -^^ Disagree Decide/^^ Agree '^^ Agree /^^ 

4. L DO HOT ENJ^ SCIENCE. 

Strongly ' C^n't * ,^ Strongly,, 

^Disagree Disagree -V Decid^"^^ Aoree Agree 

5. I WOULD LIKE TO. STUDY MORE SCIENCE. 

Strongly • Can't . Strongly 

/ Disagree -^^ Disagree -^^ Decide ♦^^ Agree '^^ ^ Agree. 

6. SCIENCE CLASSES ARE BORING. 

Strongly Can't Strongly.. 

Disagree Disagree '^^ Decide Agree Agree * 

7. SCIENCE IS A^VALUABLE SUBJECT.' 

/ . • « . • • 

Strongly ^ ^^"'^ i« .7 Strongly-, 

Disagree -^^ Disagree Decide '^^ Agree '^^ Agree '^^ 
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Objective 



1.1 



1.2 



1.3 



1.4 



2.1 



2.2 



2.3 



3.1' 



SECOND ASSESSMENT OF SCIENCE 
. GRADE 4 1*982 
0>gdnizdtion' of Test Items 



Test Items* 



DOMAIN 1: SCIENCE ' PROCESSED 
Observe and Infer 

Classify 
* 

Communicate 

m 

Quantify 



DOMAIN 2: -KNOwIeDGE: RECALL AND 
■ UNDE^^STANQ ^ 

Biological, Physical, and 
Earth/Space Science Concepts 

Applications of Science aVid 
the Nature of Science 



Safety Procedures 

'- DOMAIN 3: HIGHER LEVEL THINKING 
Science Concepts * ' 



3.2 • Rational and Critical Thinking 



.*i^4.,T&stBoolc-l«l i 
y = Test Booklet Y 
^ Z = Test Booklet Z 
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Page No. 



X 


: 1,17',25, 28 ,29,36 




y 


4,9,15,26,34,35 


2-12. 


,7 

* L 


t ,/ ,0 ,y ,10 ,c\j 




x" 


: ' 5, '6 ,7,9,19,31 




Y 


: 11,18,19,25,27,33 


13-23 


Z 


: "10,13,17,21,26,35 


i 


Y 






Y 


: 5,6,7,23,29,31 


?4l-34 


Z 


: 2,3.,28,31,32,33 ^ 


. Y 

A 


^f, 99 

iu , cc 




Y 


: 3,13 • 


35-36 


Z 
• 


: 23,24 - 




X 


: * 2,8,11,15,23,26 • 




-.Y 


: 8,10,12,14,20,22 


*° • 37-43 


■ Z 


■ 5,11,14,29,^^34 




X 


3,30 




Y. 


2,24 • - 


44-45" 


Z. 


. 12,19 




X 


14,20,35 




Y 


■ 1,21,32 - 


46-48 


Z: 


1,15,25 J 




X: 


t 

10,18,34 


• 


. Y: 


28,30,36 


49-53 


Z: 


22,27,36 




X; 


21,27 ' 


* 


Y: 


16,17 ' 


54-55 


' Z: 


6,18 , 





WKIH l!. SCI peg PROCESSES , 
OWfCTlVE l.l: O0SERVE W© IKFER ^ ^ 

l.l.Ol X/01 Uhich 0K£ of these wlU tell you wst About the •eight of m object? p-va£ue 

A? Touching it 'S 

I. Ufttng it . IS £1 . 

• C. looking it it ^ «> □ ^ 



VS 



0. 2 ^*t know 



X3 



l.i:02 XJ17 Which ONE HCTURE hit htlm which *re WST LIKE'wch otherT 
(Cl£X ONE HCTWE 010.1. X 



M 




Butt«rfl7 

A. iutterfly 

8. Oak 1e«f . 

t. Hand . : . 

0. Sea shell 






Oak Uaf 









IS 








s 




IS 



^Here are pictures of four coNwon birds. The pictures ere i^t the 
correct sizes. 




1.1.03 X/2S 



VS 



In these pictures, which bird has the SHORTEST tail ftathersT p-vfttu 

A. Waxwing . . . .* ^ D ' 

, 1. Jay □ < 

C. Magpie . % , *. Q ^ 

0, Kingfisher t3 21 

E. I don't know D 5 > 
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OBJEaiVE'l.i: OBSERVE . AND .IkTEH^ 



Hert are tKt pictures 
of three letve$» The 
lines In the leaves 
are called veins. 
Use these pictures 
to answer (fuestlons 
28 and 29. 




1.1.04 X/28. In which leaf are the win veins HOST like the pattern shown belowT 



fopUr 



ST 




A. Maple . . 
t. Black Oak 
C. PopUr . . 



V 



D. I don't kno^^, 



1.1.05 X/29 For which Uaf are the «a1n veins MOST like the pattern shown below? 

c 



SI £i 
.□ ' 



1.1.06 Jl/36r 

ST 




A- M*p1e • • -B ^ ' 

B. Black Oak^ ^ S fi 

. C. Popfan ^ 

0. I don't know .... 



Which j&et of pictures shows 
the BEST way to build a 
snowBan? ^ 




6td 



dottt 




o 



o 



J 



0. 



t. I don*t know 



.□ s 
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ObJECTIVCJ.l: OeSEiVE AM) INFER 

1.1.07 Y/04 Which sense does • aaqRlfyirtg qUss help? 



VS 



r 





MAtE 



14.08 Y/09 How can jrou tell a .ale etrwiy fr«i • female eirwly? . 

^ rr ^~i«~TheyW^^ Of pfncers at th6 end of ^ 

^ o I thefr body > 

^ B. Fe««U earwigs have longer legs • • • • < 

C, Male earwigs ar* UVger than fe«i]e earwigs. • • , ! f^' 

D. Hale earwigs ^arr stronger ^ • .\ . 

^- I don't know 



A. Sight ' 
















c, ten 






t 


D. I don't know 






4 


Here are two pictures of earwigs. 




* * 





) i9 



1.1.(19 Y/IS JJch^jet of pktur.» BEST jhwrt how .n ice cre» cW chiogej u you 



VS 



C - 



A 

B 

C 

0 

E. I don't know 



, p-vatut, 

. □ J 

. □ 3 
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OUEHIVE 1.1: OeSEXVr AND INFOt " ^ 

«trt irt pictures' of the tw<9$ of three wlUow tHi$he$, 





1. 1. 10 Y/26 vhfch tfUlow has Yetves which m WTKST netr the Itef tip? p-'yUut 

^. : B 7$ 

B. ...^ □ ^ 

c. ic 

0. I don't know /. . . . .0 4 



lAAl Y/34 

w . 



en^ 



Three children feel en object Inside t btg. They ctn feel «nd w»ll .w, 
kit not see It. Which ch11d»s sttteo^nt is itfut he THINKS WT HOT WttT 

A. Her* s«jrs.- •It Is fUt it cne'end end^ round it the other*. \ :\ . . . . . □ « 

' lob Sijrs. 'It mils like peppemint cindy' ^ . . . . D t^' 

Ci >>hD MOTS, ^Ib^lt> » tube of gltie" J . . & B il 

O' I #pn»t know; \ . . . □ fj 



l.l^U Y/35 
VS 



Lisi wants to kndw utitt ints ttt. Uhet should she do? 

A- Coapire^ the ihepe of the queen ent to the oth^nants. 
t. Heisure the lenfth of the ants 



C. Find the kinds of places ants go when they leave 
. tht tnthin. : . . . 



0. t don't know. 



p-iMt^e 

□ 4 
p. 4 

0 71 



Look It the leaves below. 

tSliMir Naple BlAck Oak tofar tteplt 

Uhlch Itif Ms the aost pointst 1 

A. Silver Miplt >. . . ^ . . .| i . . . . B 75 

1. ilick Oak • . . # r □ Jl 

C. Sutar Naple • . J • . . p ^ □ 4 

0. don*t know ; ; . . . . 1 . □ ^4 



1.1.13 Z/04 

S ' ' 




OBJEam 1.1: CBSWVE AKO IHFER 



Here H i picture of in Insect ctUed t 
UATtR STRIOER. Its bodly Is mdt of three 
P4rt$: he<d, thortx and ibdoweo. Use 
|h1s picture to inSMr questions 7 tnd 8. 




/ 



1. 1. 14 2/07 ^^ch shipe below Is MOST like the shape of Us body? 

0 



vs 



0. I don't knoif 



2^0^ the picture of the wter strlrfer tgaln. The thorix Is 

M 



1.1.J6 2/09 
W 




A* ibout is long ts the tbdoseh. 
^* mtch longer thtn the abdomen. 
C* Buch s)iorter thtn the tbdonen. 



D. hdon*t know. 



Which sense does t ther«o«eter help? 



A. Touch 

B. Sight 

C. Tiste 



I don't know 



Here^e pictures of ^e tg) sides of four kinds of butterflies 



Ylctroy Ho(iar<:h 
Here \% % side view of one of then. 








□ 


JO 


,□ 


15 
5 


□ 


t 










□ 




□ 




□ 


n 

• 








$1 


g 




D 


' u 


D 






What kind of butterfly Is shotm In the side view? 

A. Viceroy M'^* ^ 

Hofurch ' -yJ 

C. Checkerspot 

D. Nlalc ; • 

E. I don't knoT • . . , . D 



71 
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OWECTIVE'hl: 08SIRVE AKD IKFER 
jl.MB Z/20 Look kt your left hind. Which dUgrvn below fs •ost tike^otir hindf 




C □ 5 

0 ; □ I 

I don't knot 1 , . .Q 3 



OWECTIVE 1.2: CUSSIfY 

Alt of the leives In the firit fbw irt DICOTS. 






ALL of tht Itaves fn the SKond row are HOMOCOTS. 





ONE of the leaves fn tht third row is i HOKOCOT. 






A I C ^ 0 

1.2.01 X/05 Vhkh leif U e MOHOCOTT p-valut 

A i □ i 

M B J H 51 

c □ io » 

- 0 : .□ I. 

E, I don't knoK i t . D 



OWEaiVE 1.2: CUSSIFY ■ ^.fr-y 

Jter«.(s • picturt of « tr.ck Mdt br .n .niMl foot X- '^^'''^ 

1.2.02 X/06 Which m Of these tp«k$ ms Mde " 



l>. I don't know.. 



Look at the ch«rt b«lo«. 



r.2.03 X/07 

M 



In which sp«ce would put • blue squtrt? ^ 
A. . . / 

B 

c www [ i * 

0 ' / 



^- I don^t know 



1.2.04 X/09 Which sh«D« doe( KOT belong w?1th the others? 

, • DO AO. 



t donn know 



.□ 



t 

' f 
15 



TRlAJia.ES SQUARES 



.□ 
.□ 
.□ 
.S" 

.□ 



to 



.□ > 
.□ 7 

.□ 3 



Sw put the naws of «n1tt«U tnto two groups. 



Croup I 


Group II 


cow 
horse 
deer 
squirrel 


dog 
cat 
wolf 
couqar 



1.2.05 V19 Why did he Mke these groups this wny? 

S 



A. One group lives on fan«: the other Um wild In 

the forest ' 



S. One group clifci^i trees; the other does not. . 
C. One group ea 
Atats. 

0. 2 don*t know 



C. One 5j[^P^««ts only plants; the other eats •ostly 



2^1 - 



□ u , 

□ • i 



^9 



OBJEaiVE 1.2: CLASSIFY 

Here »re two groops of iniMls. 



£roup 1 


Group I! 


spider 


frog 




mtke 


earthworfl) 


robin 


■Dth ' 


cat 



1.2.06 X/31 To which group would » !>»« belong? 

s 



1.2.07 y/n 
M 



A. Group I 

B. Group II 

C. Neither 



0. I donH know 



p-vaXut 

.□ * 



A teacher arranged $U objects as shown in the pictures belw. 





Why were the objects arranged this way? 

A. The teacher wanted to show the difference between ' p 

Mtal and nonnnetal objects ^ 

ft. The teacher did not want the children to hurt ^ p-j 

themselves ^ , 



C. The teacher wanted tp find out whether there were 
ttore soft objects, or hard objects 



D. I don't know 



O 



U 

H 



1.2. Oe T/18 Insects have six legs. Which picture be1?w Is HOT an Insect? 



VS 



1 




ERIC 



f 
% 
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OBOEaiVE 1.2: CL^IFY 



look at the 1«*g1n*ry tiny tnin^U telow. 
V18BLES look like those In the first ro« 

but WHE of those In the second row 1$ • WIBBLE. 



1.2.09 Y/19 Which OKE In the^thlpd row 1$ KOT a WIWLE? 

•A B 7 • 0 

C 




I don*t know 



(LL of these «rt KEVTS. 



HOKE of these is • HEWT. 



.□ 
.□ 
.□ 
.SI 

.□ 
.□ 



p-vatut 
$ 
3 

f5 
ii 

15 



KMO Y/25 hTMch OME of these Is « HCWTT 

/ 

s 



A. 
0. 



p-va£uc 

□ »7 

.□ H 



E. I dofl*t know 



45 

17 



Look at the chart below. 



lAKO ANIHUS WATER ANIHAIS 



HAS ftONES 



' DOES MOT HAVE BONES 
l.i.ll Y/27 In which square would you put\ft whale? 



E. I don't know* /T . , 

' V -283 



2y, 



.□ 

.SI 

.□ 
.□ 

.□ 



5 
il 
t 



OBJECTIVE 1.2: CLASS! R 

Here \t a foomiU 




1.2.12 T/33 To wtiUh $et of objccu does the f ooUxaU belongT 

-ST 



1.2.13 Z/10 

S • 





If n^d^m\. 


p^vaZat 

A H II 






c;;;:::;;;;;;;;;:;8 

0 0 ■ J 









Uhy were the objects arrengcd this war? 



A. The te«cher wanted to show the difference between 
i netel ind nonnnetil objects 

The teacher ^id not want the children to hurt 

tlicfRselves 

C» The teacher wanted to find out whether thfre were 
)oft objects or hard objects 



0© 

























0. I don't know. 





p-vaJUu 




SI 




f 






□ 


to 



/ 



Here Is a wcture of a leaf. 

The lines (Athe leaf arexall^d veins. 



"1.2.14 2/13 Which of these leaves has the SAME oattem of veins as the one\bove7 




VS 



1.2.15 2/17 

VS 



ERIC 




J 

E. I don't know 



All of these are felines. 

Lion t 
Cougar 
Cat 

Cheetah . 

Uhich one of the following Is a felinet 



None of these Is a feline. 

Volf 
Bear 

Cow \ 
Bat 



A. Dog .... 

B. Seal .... 

C. Beaver . . . 
0. Tiger . . . 

t* I don't know 
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2< 



Vin 



□ 
IS 
□ 
□ 

□ 



p-vaJUtt 
15- 



□ 
□ 

IE) 
□ 



p-vatat 
7 
3 
t 

n 

It 



V 



OWEaiVE 1.2: CLASSirY 

1.2.16 u 2/21 Which SMShell d^es NOT 
belong wUh th€ others; 

VS 



1.2.17 2/26 
M 




A. 
B. 
C. 
0. 



• • * • 



^' I, don't know 



Look at the pictures of iw9tniry pond water anIaiU. 
PUPS look like all those In row 1. 



.But KOKE of those fn row ? U a PLAP. 





□ 
□ 

□ 
□ 



p-valut % 






p-vatut 


A. . 








c 








E 




I don*t know 


..D II 



^ Here arc pictures of two groups of objects. 




Group I 

1.2.18 2/35 To which iroup does the cat belong? 




firoup II 



A. Qroup I 

B. Group II 

C. neither 



0. I don't know . , 



E 

D 
D 

^ 



p-vaJtut 

11' 
I 



ERIC 



OBJECTIVE 1.3: COHMUNlojtE 

1.3.01 X/04 You are going to do an experlnent about rusting. Which OWE of the 
followini should >ou do FIRST? 
U • .1 

• piece of steel wool Into each jar 

B. Put the cap 00 one jar. Put two teaspoons of water Into 

j the other jar. . ^ ^ 

C. Gft two jars with lids. Make sure they are coi^Utely dry.. 
0. l^k at both Jars each day for five days.: Record what 

^ you see. .^.......^ r 



D 
D 



don't know 



U 

IS 
35 

10 
t7 



OBJECTIVE 1.3; COWUNICATE 



1.3.02 X/12 

vs 



This chart shows a record of sone kinds of birds which were seen In i 
paH( In Prince George fron Janu«rjr\to June In one year. Use U to 





Gray 


Robin 


Snow 
Bunting 


Snow 
Goose 


Hunming 
lird ^ 


) Herring 


January 


✓ 




✓ 








February 


✓ 




✓ 








March, 


✓ 












April ^ 


✓ 


✓ 




/ 


/ 


/ 


May 


✓ 


✓ 






/ 


/ 


June 


✓ 


✓ 




- -X— , 


✓ 


/ 



Vhlch kind of bird was seen In Om.Y ONE MONTH? 



A. Snow Bunting 

B. $now Goose . 

C. HuKQing Ifrd 

D. Robin . . 

i* I don't kmw 



□ 

□ 
□ 

□ 



4 
12 
3 
4 



1.3.03 X/I3 
M 



In which aonth was Only (mi KInO of bird seen? 

• A. March ^ ' S 

B. April D 

C . May D 

D. June ; . . . D 

o 



I don't know 



p-votue 

IL ' 
4t 

i 

3 

7 



Look at the picture and diagram of the picture be)OM. 
PICTURE ' 




/ 



DIAGRAM 



1.3.04 X/24 



Wh^t does the $>«bol in the dligran nean?' 

A. A )l5ht ^ D 

B. A twisted wire □ 

C. A piece of tape ~ LJ 

D. A battery S 

E. I don't know D 



U 
16 
4 
35 

U 



0 ^ . . 
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OBJECTIVE 1.3: COMDNICATE 

A Tfj^ is • trUngle with • bUck border and it it shaded Into two 
parts/ Which of the following is a Tr*w? 



1.3.05 X/32 





ii 




£. I don't know 



.□ 
.Si 
.□ 
.□ 

.□ 



p-vaJtut 

i; 

15 

fa 

11 



1.3.06 X/33 

M 



A pUnt gro*f$ this way ^ 

The first week it is 1 centiaetre high. 
The second week it Is 2 centitietres high. 
The third week it is 4 centimetres high. 

Vrrlch of the following graphs shows this qrotfth? 
A 



c«nt)m«trBS 



centimetrts 




cantimetras 




A. 
8. 

C. 
0. 
E. 



Weeks 



Weeks 



I don*t know ^ K 







□' 






" il 




11 


□ 


10 


□ 


ft 



ERIC 
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OBJECTIVE 1.3; COT^IUMICATE 



1.3.07 ^ Y/05 
S 



1.3.0£ Y/06 

s 



BUst 0*W1nd Is « race horst th4t runs around a track tach d«y. The 
$riph beT(M shows the tiae It took Blist 0*Wind to rw around t}ic track 
fich d»y. Use this graph to answer questions 5 ind 6. 



' TO 

i" 

W 40 



6 



to 




DAYS 



Ko« ii«ny seconds 41d ft tikt Blast 0*V1nd to run around the track on ' ^ 
Day 77 . * ' 

A.. SO seconds • . • . , \ « 

fi' BO^seconds • • . ^ . 

, C. 70 seconds . . * . 4. 

'0. 1 don't know . . . . : 



What was fhe-OME day In which Blaf^ O'Wind ran arounfl the track 1A 
exactly 40 seconds? , > 



A. Day 1 . . . ; 

B. O^y 3 ^. . • 

C. 1)*y 5' . . • 

D. I don't know 



P 
□ 



□ 



I 

^ 9 . 

4 

73 



1.3.09 Y/07 
M 



Vklch of th« following tells you MOST about the UfE of a hpuse fly? 

A. The bodies of adult files are »ade of three parts* .The 

middle has the legs and wings • • 

B. txdult flies are pests. Soi«tlMS they carry diseases to 

humans. • 4 "7^' 

C. Adult flies laySggs. which hatch Into guiggots. targe 

•«990ts tecone pupae. Finally, pupae become adult 
files. • \ 



0. I don't know' 4 



.□ 



/ 13 
M 

71 



ERiC 




A Sharp-Hosed Crab has a body shaped like a pear, with the pointed end ^ 
toward the front. It has no sharp comers on Its body. Its claws mhI 
, legs are quite thick. / 



A > • ' / B \ ■ C H. 0 

1.3.10 Y/23 jfl,Kh CHE of Uiesi 1» < Shirp.Nosed Cr»bf p-uatut 

M ' * ••• •••••^ 1£ 

I □ 30 

c ; .- □ t ■ 

E. 1 «Jon't knw . \ , . . . , Q * 
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OBJECTIVC 1.3: CO^HJKICATC 

• , In the 4i%9rm below, yoo are looking down frm an ilrpUni. 



J. ^ 

— ^ 

•c • — ^hn 





1.3.11 Y/29 


, The rillwiy U on John's ri^hi. Where i$ the trttl 


















' M • . 


B. In front of John 




45 






• C. On John's left 




73 






- 0. r don't know 




'4 



1.3.12 Y/31 

' S 



The .following chirt show^ the temperiture aeisured it different tiaes 
on three diy$. Use. this chirt to in$wer question 31. 





1 6:00 an 


9-00 «ni 


Noon 


3:0P pm 


^:00 pm 


NONDAY 


15*C 


17*C 


20*C 






TUESDAY : 


15*C ' 


15T 


15*C 


10^ 




VtONESbAY 


8*C 


Wc 


14»C 







A. ft: 00 pm on Wednesdiy 
Noon on Nond«y . , . 
3:00 pai on Mon^iy . 

D. Noon on Tutsdiy . . 



^- I don't know 





p-valm 


□ 


7 


□ 








□ 


4 


□ 





";tiL; r::s ■ 



Use It to mswer 



hime • 


Age (years) 


Height (cn) 


Mass (kg) 


Jane ' 


9 


120 


35 


Kithy 


8 


115 


26 


Leo 


10 


/« 


.35 


Mark 


9 


f 110 


* 24 


Noma 


9 


124 


30 


0191 


10 


^ 14o\ 


33 



1.3.13 2/02 How tall U Noma? ♦ 

^ ^' \ g| 

C. 140 « • £2 

1 don't know t . . [2 



t 

93 
< t 
t 



6 
I 

. 17 



1.3.14 Z/03 Which child has the smallest «iss7 

vs ^^^^y . . . D 

B. Noma * £2 

^ ^rk 

'0^ Jane ' Q -7 

f ^- I don't know * Q ^ 
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OBJECTIVE 1.3: COMTtJHICATE 

A cli$$ decided to $how t^e tewpenture with the foUowing $tiipes: 



for ovtr 20*C 



On each of three da^s the temperature at noon'was: 



Honday 
23*C 



Tuesday 
2?*C 



^ ' Wednesday 
12*C 



1.3.15 2/28 _ Which of the following shows the .tenieratures at noon for t^e three days? 



Hon. 


Tutt. 




o 


O 


A 


o 


o 


A 


o 


0 


<> 


O 


O 


A 



E. I don't know 



1.3.16 Z/31 

M 



De»r 



A. 

0. 



I 



ri 

x>o«r 



VUbov T 



Vindow* 
D 



A 9lr1 Mtert i room. TKer* Is a bed along the wall to her LEFT. « 
window in the wall In FRONT of her and a table along the wall to her 
RIGHT. Uhlch of the roo«s below did the enter/ 







□ • 


10 




27 


□ 


7 








i 



S 

^. : D 

D 

■ •^ D 

E. I donU know . .' ; [I 



51 

If 
15 

6 
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obtain 1.3: OmJNICATE 



Blast O'WInd 1$ a race horse th«t nins 
around a track each day. The graph 
t>elow shows the tiue It took Blast O'-Wind 
to run around the track etch 'day. Use this • 8' »o 
flraph to answer questions 32 and 33. ' S 



»o 

















1 i 










i 









































































1.3.17 Z/32 

vs 



What number^ is aisslng in the table'below? 



DAYS 



A. 40 

.B. 50 
C. 60 







Seconds 






1 


70 • 




» 


2 ^ 








4* 


. *iO , 
40 




4 


( 



1.3,18 Z/33 

MS 



1). 1 don't know \ . / , 

Look at the graph again. On »*h1ch da> did Blast O'Wind run the SLOWEST?' 
A. Day 1 , 

a. oay 2 ' . . . : ; . . . . 

^. Djy 5 /. [ [ [ . . /. 

0. I don't know ; 

^-v 



OBJEtTlVE 1.4: 
1.4.01 X/16 

M 



qUANTiFY 



What tenperature does this themovter show? 




E. 1 doA*t know 



1.4.02 X/22 

M 



You could Measure how heavy yoU' ire In 



A. . kilograiRS^ • • . • 

B. litrts. . . ^ > 

C. kHo(»etres* 1^* 
O.-ninilltres. • . . 



E. I don*t kncmi 



4* * 









4 




a 




4 


.□ 


t 




p^vaJUxt 








i 











A. 3o*c / 

B. , S 

C. 35*C . . .O 

D. 40*C *. .O 



tp-vatui 
7 



•Q- 



^ ' p'valut 

□ * 

□ r 

□ I 

□ 



.15 



1.4.03 Y/03 Which would be easiest to Mature with a aietric ruler that .Is * 
30 oi long? 

M • a! The length of a pencil ^ . .IS 

« B. The thickness of i theet of paper .0 U 

C. The distarijpe froa your hone to the school • Q ^ 

^ ^ 0. fhe distance frdai >our hoa« to the nearest grocery store D t 

E. ! doh*t know □ 17 
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OBJEaiVE I.4i QUANTIFY 

* 1.4.04 r/13 tf you wint to find out bow wucTi a person ^rew In one year, wtilch of 
' the follBwIng HUST you know about the person? 



A. Hti age ' 

B. The type of foo<1 ht tats « ^ O 

C. H1$ height at the Itirt of the year . . S 

0. The height of His »th«r M father . . . , D 

■ □ 



□ u 



69 
$ 



E. I don^t know 



.05 fL/Z2 Which one of those shown belOM Is the best container, to measure the . 
a«t)unt of rainfall In •llllBetrest 



M 



A. . 

C . 
D. . 




C. I don't know 



1.4.06 1/24 foa could Measure the distance fro« your hoa« to the school In 

A. do2ens 

^ ,8' metres 

C. grans 

0. litres. . . . / 



E. I don't know. 



^ — 

□, 2f 



. . □ 

. . □ 
. . □ 



p-uo/ue 
4 
79 
5 
5 
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' , DOemH 2\ ICWOWIEDGE: RECALl AKD tmPERSTAHD 
OBJECTIVE 2.1: BIOipGICAl. PHYSICAL » AND EARTH/SPACE SCIEHCE CONCEPTS 

2.1.01 X/02* Cach year the^Earth moves once around 

A. Mars 



B. Saturn 

C. the Sun 

0. the hoon 

all of the other planets. 

F. 1 don't know 



c. ♦ 

0 • * 

E. I don*t know 
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3u. 



D 
D 
M 
D 
D 

D 



t 

i 

65 
7 

15 



2.1.02 X/08 ^ Whic h set of pictures BEST shows the way a plant grows? 

vs • ' . 



.□ 
.□ 



OBJECTIVE 2.1: BIOlOGICAL. mSlCAL,^ EARTH/SPACE SCIENCE CONCEPTS 
2.1.03 X/W Where does the Earth get^fesT of Itt energyT 

S ^ A. Eleetr 

B. The 

C. The- wind . . 
1 don't know 



etrlclty . I . . 
Sun . . . C . 



si"S=;;f's«i"'""— ^^^^^ 



.□ • to 

.SI' i6 



2.1.04 X/15 
S" 



?! ^^'"^ covertd without shiking \1 for m ^ i 

would tbok «ost like xhich.or these pictures? ^ • •^k. the Jir 



•Wncr 



E.' I don't know 



-OH 




D 
D 

.□ 
D 



I 

7 
61 

13 



M 



2.i.05 V23 Which of t^e foUowIng dissoWes LEAST In Mter? 

A. Glass 

B. Silt 

C. Soip 

0. Su^ir 

1 donH know 



2.1.06 X/26 6enn$ so«et1«ne$ mtke people sick btciuse ^rm^ 

A. Bike poisons 

--^^ keep the blood fro« aovlng. ; 



C. use up all of -the water In the body* . 
0." don't like people and want to hurt the 
E. I don't know > 



D 
O 
D 

D 



El 

-□ 

B 



}| 

u 
n 



53 
17 



2.1.07 Y/oe 
M 



®^ Columbia, a noon ten^erature of It ml 

liKeiy In 



A. Jmiiry. . . 

8 - tUy 

C. June. . . . 
0- July. . . . 

I don't knoM. 
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■3U 



D 

.□ 
.P 



p-vatut 
£7 
IS 

it 
19 



OBJECTIVE 2.1: 
2.1.08 Y/10 



2.1.09 Y/12 
M 



2.1.10 tyM 

M 



S«ed$ coflje froo which om of the following pirts of a pUnt? 



A. Flower . • . 
' B. leif . • . . 
C. Root .... 
0. Stew .... 

E. I don't know 



r 



BIOLOGICAL, PHYSICAL^ AHO EARTH/SPACE SCIENCE CONCEPTS 

You hold,* s^nge under water and iaueeze It. Bubbles co«e to the top. ^ 
What Ire the bubbles made of? 

A. Air \ • • 

B. Soap ' • 

C. Wa\er vapour ^ 

0. Sponge gas l\» 

E. I ^Jon' t know . 

Where does the baby chick get Its food before U hatches? 

A. The food 1$ stored In the egg 

B. The baby cHIck Hikes Its own food 

C. The baby chick doesn't need 4hy food 1 

0. The liother hen feeds the baby chick 

E. I don't know. . .' 



.s 
.□ 
.□ 
.□ 



o 
□ 



p-vaJbxt 
50 
U 

I 

7 

M 



□ 










51. 


□ 


5 


□ 


10 


□ 


1 


□ 





./ 



2.UU Y/20 
S 



Look ^t the pK^ture below. 





2.1.12 t/22 
S ^ 



What will happen to the billoon If U Is left in the refrigerator? r-j 
A. The balloon will Crick, ... - 

. B. The balloon wIlV get tigger, . 
C^ The balloon will Cay the $aae 
0. The balloon will get nailer. 

D 

E. I don't know. . - ^ 



...D 
...D 



Look at the diagrams below 



p- value 

to 

5 

\C 

Si 

u 




To make the flashlight -work, which way iwst we place the batteries? p-ua£at 

A. ■ ' 59 

t • •-••B 

c : , □ > 

0. I don't know , D i 



294 - 



OBJCaiVE 2.1: BIOLOGICAL, PHYSICAL, AND EARTH/SPACE SCltKCE CONCEPTS 
2.1.13 Z/05 What i$ th«.WST Important thing that the lungs do? 

5 A. Hold the chest out Q 

f , ?. protect i^ilnst 9er«s ^ Q 

A C. different parts of the body .* D 

* 0. PiNp the blood through the body D 

Provide i pUce for oxyjen to enter the blood B 

^ 1 ifefl't know .... V □ 



2.1.14 Z/11 
' VS 



2.1.15 2/14 
M 



WhU Is the cllttate like In the desert? 

^ Hot dtys, cold nights, rainy ; • . 
Cold days, cold nights, very dry . 
C. Hot days, cold nights, very dry , 
^0. War* <J«ys, warn nights, very rainy 

I don't know 



Which of the following have probably tfeen on earth the shortest tiw? 
A.^Alligators \ 



B. Dragonflies 

C. Fish . . . . 
0. Men . . . . 
E. Snails . . . 



F. -I d9n't know . , . . 



□ 
□ 

□ 
□ 



l>-uaCue 
• t 

to 

' £2. 

u " 

p-iKLtut 

4 
4 

75 
^0 




ERIC 



2.1.16 2/29 



^1 



2.1.17 2/30 



W 



2.1.18 2/34 



Here 1$j_p1cture of a conpass. How does this kind af conpass work? 

A. The needle \s affected by wgnetisw E| 

B. The wind blows the fteedle. D 

C. The needle likes to point north D 

0- The earth's spinning cukes the needle p-, 

spin 

E. I don't know ^ 




Look at the pictures below 




When the tempprature outside is 25'Trhow should you dress? 
^ •^'^^ 



y don't know 



W\y are the rocks and pebbles found in. river beds usually swoth? 

A. Rivers only flow where rocks are siaooth * . . . 

^ B. The rocks n/bbed against other rocks 

C. Aniwals in the river keep rubbing against the 

rocks 



0. h don*t know 
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□ 
□ 

□ 



□ 

□ 
□ 



$ 
I 

2r 

13 



19 
42 

32 

7 

p-vcUut 
}4 

u 



OBJECTIVE 2.2: APPLICATIONS OF SCIENCE AND T^^ fWTURE OF SCIENCE 

2.2.01 X/03 Whit part of • pUnt do w eit when »e eit carrots? p-vcUxn 
* A. Seeds ' .* .^.D 11 

B. 5te«, ; ! □ «3 

C. Hoots <S} il 

D. I don*t know 

2.2.02 X/30' How do scientists test ideas to see if they are true or not true? p-valut 

c A. Vote on>the ideis - D ^ 

• B. fxperintnt S If 

C. Ask other tcflentlsts D ^ 

D. Rcid a book JO 7 

E. I don't know D 10 

■ . « — - - — — 

s 

2.2.03 Y/02 Where does leather cooe froa? p-valut 

A. Skins of iniMls B li 

B. Mined fro« the earth - - • • ^ E ^ 

C. Birk of trees #«L-J ^ 

0. J don't know . . T O 7 

2.2.04 Y/24 jj^j a$tronoi«r study? p-'voTui 

3 A. Electricity a^d Mgi>etisa D I 

3. Ani«3U ind plants . , - Q 4 

C. Stirs and p^lanets « '....{&} il 

D. Building roads and bridges O ^ 

^ t. I don't know ' D It 

2.2.05 Z/12 So«e cities and towns put chlorine into their drinking water. Why do 

th^ do this? p-va^ue 

S A. To reaove dirt from tha witer ^ JQ u 

B. To kill hiriifttl bictarii . . ; ^ SH W 

C. To «ike the water tista bitter ^ : Q g 

O.^To Mike teeth tough 3 

E. 4 don't know ^ P |j 

2.2.06 1/19 A scientist wants to study the water in ilika. Which of these 

win he likely do it the START of the study? p-valat 

A. Keport that the lake is polluted D M 

B. Ask people if they think the like is pretty D 6 

Tike the teeiperitures in the like H 72 

0. 1 don»t know D t 
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OBJECTIVt 2.3: SAFETY PROCEDURES 

2.3.01 X/lj iftjy ^5 jj^^,^ cleaner (driw or lye) OAliGEROUS? 

y ^ It destroys skin ind clothej 

B. It explodes easily 

^ C. It causes fire and smoke. 

I don't know 



.□ 



37 
t2 
M 

U 



> 



2.3.02 X/20 
W 



2.3.03 X/35 

S 



2.3.04 y/pi 

w 



Wiat is the WRST thing you could do If your clothes caught fire? 

A. Wrap a coat or blanket around yourself □ 

B. Roll en the floor " ' fl 

• L-J 

C. Run for help j gj 

0. Put Mater on your clothes ^ Q 

t' I don't knov Q 



Why Is gasoline DakGEROUS? 



It explodes easily g) 

It stains your skin ^ " * Q 

It destroys aetals \ Q 

It Mkes holes In clothing Q 

I don't know ^ Q 



You need to nove a piece of 
can you find out safely? 



etal but think It alght be very hot. How 



Touch It with the tip of your finger. . . 

B. Bring the back of your hand up close to It. 

C. Splash water on it 

0. I don't know 



.□ 



It 
U 



15 



r 

4 



37 
4£ 



2.3.05 Y/2I 
S 



Ourihg science class, you drop a glass jar and br««k It. There Is 
glass'all over the floor. What should you do? 



A. rfSf to pick up the pieces ypurself ^ [D 

..□ 



B. throw the broken pieces Into the wastepaper ' 
basket , 

C. DoTfbt touch the glass, but tell the teacher right » 

«way 129 

0. Brush up the glass with « paper towel • O 



t. I don't know. 



4 



.□ 



ERIC 



2.3.06 Y/32 
/S 



2.3.07 mi 
ST 



Which of these should you ffOT do on a field trip? 

A. 6o exploring «1one . . . . , % . . 

B. Talk to your friends about what you see , . 

C. Dress properly for the trip 

D. Write down laportant things you see • • . . 

£. I don't know 



.□ 



U' 
t 

4 

4 

3 ' 



.D 



When riding yoijr bjcycle it njght, you should wt»r wtiUe clothing 

A. it warms better than dark clothing , D * t 

B. It reflects light better than dark clothing. . . ; ^ S 

C. It cools better than dark clothing D t 



0. I don*t k 



.□ 
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08JECTIVE 2.3: SAFHY PROCEDURES * ^ 

2.3.0e 2/lS tour teacher did sonc experi»ent$. He left « little bottle. iiMch has 

s« luaps of pretty blue stuff In U. on his desk. What should you do? 

VS ' 



A. Only look at k. . . . 

B. Try to touch the 

C. Taste tht ItMps. • . . 



E) It 

□ 7 

□ » 



0. I don't know . . . . ^ ^ D 



S . M 



2.3.09 2/25 Iftiat Is the MOST likely Injury you could get fro* a classroow an1«al, 
such as a yerbll or gulnei pig? 



p-ua£(U 

A. A sting D 5 

B. A disease *. . . t D 

t. A kick □ 4 

0. A t)lte . 13 1± 

E. I don't know , D ; 



WMMH 3: HIGHER LEVa THIWKING 



OBJECTIVE 3.1: SCIENCE CONCEPTS 



Here are three pictures in which i simII llgKt takes a shidow of a ball 
on a wall. The balls are all the same sUe. 



Picture I 



Picture II 





Picture III 



01 X/IO Here ire pictures of the three shidows. Which shadow belongs to 
Picture lU? 



"A 




0. 1 don't know 













49 




1 


. o 
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OBJECTIV0.1; SCIENCE CONCEPTS 




look at the pictures below. 




Garden 
Snake 




Ka»k 



X/18 



Housfe Grain 

In Oiat ortfer ^hould they bt to $ho« a food chain? - 

A. Srain-Mousc-Snake^Hawk ^ 

Cra1n*Snake*Hawk-Kouse Q 

C. Hawk-Snike-Crain-Mouse- Q 

0. Snake-H*»d.Moust.6rain ^ 

E. I dori't know Q 



3.1.03 X/34 If the aoon Moved further away from the earth, It would look 

' ST 



A. the sane. 

B. larger. 

C. soiller. 



D- I don't know. 



.□ 
.□ 

n 



%l 
5 
U 
SO 
15 



p-v&Jtut 

4 

6 
15 



Look at the woke fro« the chlaneyi below. 







Monday 



Tuts4«y 



Wednesday 



Thursday 



3.1.04 Y/28 On whtch^day was the win^ STROllGEST? 

ST ^^-y □ 

Tuesday g] 

C. Ufdn^sda^r . . . . T 

v ^ ^'^ Thortday. ; , . . D 

E. I don't know . . .U 



3.1,05 y/30 

s 





€;00 ifli 


9:00 aim 


Noon 


3:00 pM 


6:00 pm 


MOKOAT 


IS^C 


IT^C 


ZO^C 


210c 


190C 


TUESDAY 


150c 


IS^C 


15PC 


lOPC 


fOC 


WEDNESDAY 


80C 


lO^C 


UOC 


140c 


130C 



y 



E 



A. Ruler and a clock 

B. Ruler and a therwooeter . . , 

C. 8»ro<ieter and a clock Q 

0. 'Thenometer and a clock 

t. I don't know D 



4 

7 
51 
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OBJCaiVE 3.1: SCIENCE CONCEPTS 



The picture bt}w shows « stick standing up on « piece of paper and 
1i9ht cooing from four different places. ' ' 




3.1.06 Y/36 



Which light bulb would luke the shadow shown 'in the pfaure^ 

A 

B* »••-••••••••••••••• 

C - 

D. . V . . 



E. I don't know 





p-xfolut 


□ 


tt 


SI 


4± 


□ 


(0 


□ 




□ 





3.1.07 2/22 
M 



An Iron ball Has a tewperaturt of 150'C. What will happerf if you 
put a few drops of water on it? 



A. The water wilVnot change. 

8. The water will freeze. . . 

C. The water will boll. . .. . 

D. The. iron will aelt. . . . 



E. I don*t know. 



,B so 

.□ 1 



3.1.00 Z/27 



3.1.09 2/36 

M 




Which would be true tf the earth turned wore slowly than it does no**? ^ p-vitut 

A. Years would be longer ^. j^. . . . . D 

8. Daytime and nightine would be longer. . . . .'^ ^ H. 

C. Daytine and nightit« would not b% changed.' • •U S 

D. Daytine and nightime would be shoi^t^r D ^ ^ 

E. I don't know. ^. 'f'., D * 

i ^ 

\ healthy green plant in a pot of good soil Is kept Irwi ro<U with HO 
LIGHT. It is carefully watered. What will the pltnt^Sfobibly be like 
In a few weeks? p-vatut 

A. Healthy and green, with flowers on it D 

^ 8. Crowing slowly LJ U 

C. Very healthy with daricer green leaves than before U 

D. Dead or nearly dead Kl H 

£. 1 don't know % » D ^ 

I 

\ ^ ' -'300"- 
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OBJECTIVE 3.2: 
3.2.01 X/21 



MTIOHW. AMD CWTICAL THlNKIIC * 

In I9e0 m. Stint Helens bTew up. Uhat U the KST explwiation for this 
hipptnin^i 

A. The aountiln was engry , Q 

B. pniiures becM great Inside the aounteln "Jg 

C. Scientists wilVnem cxpliin it, because things ^ 

'like volcanos carmot be txplilned [j 

0. I don't know ^ . . . D 



3.2.02 x/27 



* "j^IlJJ" """^f * ^ree stump tnd^ays the tree is 

about 855 yeers old. What does he believe about tree groirth? 

A. There have been no forest fires for 855 years ; Q 

B. All tree rings have the sMe thicknetsl □ 

C. Trees always grow one ring each year. ♦ . ♦ ^ . . H 

D. AU treh have rings 

E. I don't know , [j 

Read the following and then answer questions H and 17. 



3.2.03 Y/IC 



VS 



Trash ciuses problems. • It pollutes air, water, and sofl. Trash can 
harw people by.Mking the«*sick. Sometiaes, rats live in trash. 

Cleaning u^ litter costs a lot of money* Cities end provinces have to 
hire people to pick up trash after gaaes and picnics. If people make 
too much trash in years to come, whU will happen? What can people. do 
about it right ewayt 



The person who wrote this probably 
A. litters a lot 



fi* wjLS concerned about garbage* 
•C. likes rats 



□ 



I donU know* 



3.2.04 

s • 



jr/17 



The person who wrote this probably wants 
bigger garbage du«ps Kide 



^; people to make less garbage. 
D» someone to kill rats. . . . 



I donn know. 



3.2.05 

VS 



Z/06 



Yod wish to convince someone that animals have some way to protect 
themselves* Which OKt of the following would you use? 



A. Cats have sharp claws and teeth* 

6. Squirrels live in forests* * * . 

C. frogs make a lot of noise. . . . 

D. Cows eat grass 



E. I don*t know. 



□ 
□ 

□ 



3.2.06 Z/18 . Mary blew up a balloon and rubbed it against the wall of her room* ^ 
When she took her hand away, the balloon stayed on the wall without 
falling. Kary's friends who saw this said the following things aboift 
V5 the balloon* Vhi^h is the HOST scientific? 



} do not believe the balloon stayed up* • * * * 

The balloon wanted to stay on the wall end not * 
fall down 

I cannot explain it, but there must be i reason 
why It stays up 

It is a magic trick and cannot be explained. * « 



I don*t know. 



□ 
□ 

□ 
□ 



t 

t2 
f 

4 

ii 



p-\fatut 
4 

t 



□ 


7 








f 




If 








S 




$ 



17 

$ 

. f 
t 



p-vatiu 
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BACKGROUND INFORMATION 

J 

HOW TO MARK YOUR ANSWERS 



Put an X bc^idd yonn. aMwzA. 

For example: Do you /ive in Canada? 

' Yes ^1 



No., 



f 1. Did you write your school code 
number in the, boxps on the 
front cov)^r? If not, please 
do so now. 

J 

1. What is your date of birth? 

Year: 1966 or earlier 

1967...... 33 ^ 

1968..;' 58 3 

' ' 1969 or later. . 

Month: January 0^ 

^ , February 

March..; 

* April.! O** 

May 05 

. June 06 

July J 0^ 

. August 

September 

October 

. ' Novetaber ^ ^ 

December 

3. Sex: Male ^ 

'Female . . ^ • 

4. What langu^6 did you use when 
you FIRST liearned to speak? 

3 * English 86 ^ 

Another 

^ • language 12 

ERIC 



5. What 'language do you NOW 
speak most'often at home? 

English 94 1 

Another 

language 5 ^ 

6. In Grade, 4 were you 
, attending a school 



in this school 
district? 



J2 



1' 



elsewhere in British 
Columbia? / 17 ^ 

*in another province 

in Canada'^T.' 8 ^ 

outsi'aB Canada? . . . . 3 ^ 

7. Have you successfully 
completed, or are you now 
taking Science 8T 

Have successfully * 
completed 13 ^ 

2 



Have not yet taken ♦ 1 ^ 
Go to Page 3 



8. How ^s or was your Science 8 
course given? 



Full I-O -month 
course 



_62_ 



Semester course . . . . " 28 



Quarter svstera 
course 
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INTEREST IN SCIENCE TOPICS 



Directions: 8«low are listed some TOPICS IN SCIENCE. Read each one 
and then CIRCLE the choice which shows how interested you 
are in teaming about that topic. 



EXAMPLE: 

HOW LIGHTNINfi WORKS. 

Not ^ 

Interested ^ 



/somewhat ^\ 
(interested ^ 



Very 

Interested ^ 



Please be as honest as possible in rating each topic. There is no 
correct answer^ Do not spend too much time on any topic. 



1. DIFFERENT DISEASES PEOPLE HAVE. 



Not 

Interested *^ 



/ 



2. ELECTRIC POWER PRODUCTION. 

Nof^ 

Interested >o 



Somewhat 
Interested -^^ 



Somewhat 
Interested 



Very 

Interested 



Very ' 
Interested* ^3 



3. SOLAR ENERGY. 



Not 

Interested 



Somewhat 
Interested 



Very 

Interested •2'* 



4. HOW PAPER. s CANS AHD BOHLES ARE RECYCLED. 



Not 

Interested 
5. HOM TO DISSECT ANIMALS. 



Somewhat 
Interested 



Very 

Interested .07 



Not 

Interested .29 



Somewhat 
Interested 



Very 

Interested .3"* 



6. HOW SOUND COPIES FRWi TAPES. 



Not 

Interested 



Somewhat 
Interested 



Very 

Interes/ted'^* 



7. WHY VOLCANOES ERUPT. 



Not 

Interested 



Somewhat 
Interested 



Very 

Interested 



8. HOW ROCKETS WORK. 
Not 

Interested .^7 



^^5omewh«t 
Interested 



Very 

Interested 



9. CONTRa OF PLANT DESTROYING INSECTS. 



Not 

Interested 

10. CHEMICALS IN F^OD. 

Not 

, . Interested -^^ 

11. PLANETS. » 

^ Not 

Interested .^^ 

12. HOW TO WORK CWIPUTERS. 

Not 

Interested -^^ 



Somewhat 
Interested 



Somewhat 
Interested 



Somewhat 
Interested 



Somewhat 
Interested .30 



Very 

Interested -^"^^ 



Interested 



Very 

Interested 3 



Very 
Interested. 



SCIENTISTS 



1. SCIENTISTS ARE USUALLY OOD COMPARED WITH HOST OTHER PEOPLE I 
KNOW. 

Strongly Can't Strongly 

'-".Disagree -^^ Disagree •^'^ Decide Agree-^^ Agree 

2. SCIENTISTS USUALLY DON'T GO ALONG WITH THINGS ORDINARY PEOPLE 
LIKE TO DO. ^ " 

Strongly ^ C^n't Strongly 

Disagree Disagree Decide -^^Agree'^^- Agrei r 

3. SCIEf^TISTS mn THE ANSWERS TO MOST OF THE PROBLEMS OF OUR SOCIETY. 

Strongly 'Can't Strongly 

Disagree. 07 Disagree .2^ Decide .i^ -Agree .'♦o Agree .06 

4. SCIENTISTS PUT A' HIGH VALUE ON HUftAN LIFE. 

Strongly \ Can't Strongly* 

Disagree. 02 Disagree .<>8 Decide .31 'Agree Agree 

5. SCIENTISTS ARE PROBABLY RIGHT WHEN THEY SAY THAT THE PLANETS DO ' 
HOT DETERMINE SUCCESS AND FAILURE IN OUR DAILY llVfS. 

Strongly Can't Strongly 

Disagree. o'* Disagree Decide .3? Agree. 32 Agree .13 

'6. -SCIENTISTS flAVE DONE MORE HARM THAN GOOD IN THIS "wORLD. 

Strongly Can't Strongly 

Disagree. 35 Disagree 3 Decide .12 Agree. 06 Agree -Om 

7. SCIENTISTS ARE HIGHLY INTELLIGENT. 

Strongly ^ Can't Strongly 

Disagree ^02 Disagree Decide Agre^*^** Agree •^^ 



3] 



CC0^fT'E>'> SC/gNT<<?TS CBX) 



8. SCIENTISTS HAVE BEEN VERY HELPFUL TO MANKIND. 

olr^K-- Disagree." Se'Si^" Agree-- UTe'''-^ 

9. MORE SCIENmiS ARE URGENTLY NEEDED IN QUR SOCIETY. 

S&ron9ly\ Can't' - Strongly 

Disagree Disagree -^^ Decide-'*^ Agree --^ Agree 

10. $CI€NTISTS ARE, NARROW MINDED PEOPLE. 

^^''^"^^y Can't Stronqlv 

Disagree Disagree •'•7 Decide .2«* Agrce-O^ Agree 



SCHOOL SCIENCE 



O 
cn 



Directions-, The statements below tell how some students feel about SCHOOL 
SCIENCE. Read each statement and then^CIRCLE the choice 
which best describes how you feel about it. 

Here is an example about skatinq which shows how to mark your 
answer If you disagree with the statement. 



SKATING IS A HASTE OF TIME. 

Strongly — ^ Can't 
^ Disagree ^ disagree \J Decide ^ Agree'"* 



Strongly 
Agree ^ 



Please be as honest as possible In^rating each statement. There Is no 
correct answer. Do not spend too much time on any one statement. 

FORM sy 



1. I LIKE TO STUDY SCIENCE IN SCHOOL. 



Strongly 



Can't 



Strongly 



Disagree Disagree -^^ Decide*-*^ Agree Agree -O' 



I FEEL THE STUDY OF SCIENCE 
Strongly 



Can't 




IS IMPORTANT. 



•Stfongly' . 
Agree Agree .^^^ 



Strongly 



Decide Agree Agree 



Can't 



Strongly 



Disagree oisa^V^e-'*^ Decide-^' Agree Agree .05 



. 5. I WOULD LIKE TO STUDY MORE SCIENCE. 

l^/0n9]y Can't Strongly 

Disagree .^9 Disagree-^a Decide-^' Agree -^^ Agree 

6. SCIENCE CUSSES ARE BORING. 

Strongly Can't Strongly 

Disagree-^2 Disagree-'*^ Declde-^o Agree-^' Agree 

7. SCIENCE IS A VALUABLE SUBJECT. 

vS 

Strongly c^n't Strongly- 

Disagree. 03 Disagree. 11 Decide. i** Agree .56 Agree .17 

8. TOO MANY HOURS IN SCHOOL ARE DEVOTED 70 SCIENCE: 

Strongly Can't ^ ' Strongly 

Disagree-^^ Disagree-" Decfde-^* Agree Agree 

9. SCIENCE SHOULD BE REQUIRED EVERY SCH'OOL YEAR. 

i 'Strongly can't Strongly 

Disagree-®^ Disagree-^' oecjde-^' Agree-^' Agree --^^ 

10. WHAT ONE LEARNS'-IN SCIENCE IS USEFUL OUTSIDE OF^^SCHOOL. 

Strongly , Can't Strongly 

Disagree -^^ Disagree Decide-^* Agree •^'•^ Agree -^^ 



SCIENCE AND SOCIETY (gy ) 



1. SCIENTIFIC PROGRESS AND THE PROGRESS OF flAN GO TOGETHER. 

S^^"Oly^ Can't Strongly . 

Disagree.07 Disagree Decide-^** Agree .5«* f^gj^^ 

7, SCIENTIFIC RESEARCH SHOULD NOT GET ANY OF THE TAXPAYERS', MONEY, 

Stromly Can't Strongly 

Disagree-^^ Disagree Decide-22 Agree.is Aqree .o« 

3. IN EVERYDAY LIFE SCIENCE IS NOT AS PRACTICAL AS COfVJON SENSE. 

Strongly can't > Stronhly 

Disaqree-O'* Disagree-^** Decide-^s Agree '^^ Agree 

4. SCIENCE IS IMPORTANT IN OUR LIVES. 

Strongly Can't ' ' Strongly 

Disagree-03 DUagree-^o Decide.'^ Agree-sa Agree .is 

31. 



(COHYO) SCIENCE AND SOCtgTV C&V) 



5. SCIENCE IS NOT NECESSARY TO SOCIETY. 

Strongly Can't Strongly 

Disagrw^^ Disagree'S** D«cide»^^ Agree*^' Agree 

6. SCIENTIFIC INVENTIONS AND DISCOVERIES HAVE 1)0NE MORE GOOD THAN 
HARM FOR flANKlND. 

Strongly 'Can't Strongly 

Dlsagree'^^ Disagree*^^ Decide*^^ Agree***^ Agree 

7/ SCIENCE IS NOT IMPORTANT IN EVERYDAY LIFE. 

Strongly Can't ^ Strongly 

Disaqree»i^ Disagree***^ J)ecide»^5 Agree*^*^ ' Agree 

B. SCIENCE HAS CONTRIBUTED GREATLt 10 THE ADVANCEMENT OF 
^ CIVILIZATION. * t 

Strongly Can't Strongly * 

Dis^ree*^^ Disagree'^^ Declde*^^ Agree*^^ Agree 

• 9. THE PRODUCTS OF SCIENTIFIC "ORK ARE MAINLY USEFUL TO -SCIENTISTS 
BUT ARE NOT USEFUL TO THE AVERAGE PERSON. 

Strongly Can't Strongly 

Disagree* Disagree***** Decide*^" Agree*^*^ Agree 

10 SCIENCE WILL HAVE A TREMENDOUS EFFECT ON OUR LIVES IN THE FUTURE. 

I Strongly Can't Strongly 

Disagree'^^ Disagree*^^ Decide*^** Agree*"** Agree 

§ 11. SCIENCE EXISTS FOR THE BENEFIT OF MANKIND. 

• Strongly Can't Strongly . * 

Disagree-°^ Disagree*^^ Decide*^^ Agree*^^ Agree 

12. I USE SCIENTIFIC IDEAS OP FACTS IN MY F.VEPyVy LIFE. 

^ , Strongly Can't Strongly 

Disagree -"^ Disagree*^^ Decide Agree^^^ Agree 



'specific ISSUES (8 



I. STUDENTS SHOULD LEARN HOW TO USE COMPUTERS. 



, 31 - 
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Strongly Can't Strongly 

Disagree .^i Disagree .o* Decide. Agree .^'^ Agree 

SCIENTISTS SHOULD DO f^RE RESEARCH ABOUT »CREAT IN6 LIFE IN THE 
LABORATORY. 

Strongly * Can't Strongly 

Disagree Disagree Decide* 36 /\gree Agree 



3. ELECTRICAL GENERATORS POWERED BY COAL AflD OIL CAUSE LESS 
POLLUTION THAN NUCLEAR PLANTS. 

Strongly Vcan't .Strongly 

Disagree Disagree Decide*^^ Agree Agree •^'^ 

4. HIGHWAY SPEED LIMITS SHOULD BE MADE LOWER SO THAT WE CAN SAVE , 
GASOLINE. 

' Strongly Can't Strongly 

Disagree • -Disagree •'*^ Decide*^^ Agree .^2 Agree 

5. SCIENTISTS SHOULD CONDUCT EXPERIMENTS ON ANIMALS IF THEY THINK * 
PEOPLE WILL BE HELPED. 

A 

Strongly Can't Strongly 

Disagree Disagree De/ide*^^ Agree Agree 

6. WE CAN USE ALL THE NATURAL GAS. OIL AND GASOLINE WE NEED NOW 
BECAUSE FUTURE GENERATIONS WlLb|FlND NEW FORMS OF ENERGY. 

Strongly Can't Strongly 

.Oisagree*"^ Disagree*** Decide Agree*^^ Agree 

7. WE SHOULD GET BACK TO A SIMPLER WAY OF LIFE BY GETTING RID OF 
ALL THIS TECHNOLOGY. 

Strongly Can't ' Strongly 

Disagree Disagree •'*2 Decide Agree* Agree 

8. FACTORIES SHOULD BE REQUIRED TO REDUCE "sMQKE POLLUTION EVEN 
^ IF PRICES aO UP. ^ 

Strongly Can't Strongly 

Disagree Disagree*"^ Decide Agree Agree 

9. PEOPLE SHOULD BE MORE CRITICAL OF CaiPANlES*^ CLAIMS THAT 
THEIR MEDICAL DRUGS ARE SAFE. 

^Strongly Can't Strongly 

Disagree Disagree Decide •2'* Agree •'*^ Agree 

10, FARMERS AND RANCHERS SHQULD BE ABLE TO USE ANY CHEMICAL 
SPRAYS THEY THINK ARE NECESSARY. 

Stro^^ Can't , Strongly. m 

Disagf^e*^^ Disagree***' Decide Agi^e'^^ Agree .0? 



CAREERS IN SCIENCE 



1 GOING INTO SCIENCE AS A CAREER WOULD BE WELL WORTH THE TIME 
AND EFFORT REQUIRED. 

Strongly Can't Strongly 

DisagreQ>«03 Disagree Decide -23 Agree •'♦^ Agree^ 

2. A CAREER IN SCIENCE WOULD BE IDEALLY SUITED TO GIRLS. 

Strongly ^ Can't Strongly 

Disagree •^'^ Disagree Decide -f/- Agree Agree 

31J 



CcONT-0) CAgp_ggfi ,^ SCIENCE (^^) . 

3. A CAREER IN SCIENCE HOULD BE VERY SATISFYING. ' 

Strongly Can't Stronalv "* 

Disagree -^^ Disagree -^o Decide .^a Agree AgreS 

Sof K!*^ """"^ ""^"^ "'"^"^ ''"PLE BUT 

oS?I^ Disagree -^^ Decide-'^ Agree S''"'^ 

^" too'haro!*^ ""^^^ "^^"^^^ ^^'^"s^ IS 

Strongly Can't <:f i 

Disagree Disagree .62 Decide .^^ Agree Agl^e^ .03 

6. SCIENTIFIC WORK DOES NOT IffTEREST ME. 

Strongly ^ .Can't Stronali" 

Disagree Disagree -^^ jj^^^.^^ ,io f^^^^ aX 

7. WCJRKING AS A SCIENTIST WOULD BE A DESIRABLE OCCUPATIoJ 

4 Strongly fAn'f — — ^ i 

Disagree -O^ Disagree -^^ Decide -30 Ag.ee -33 A^li^e"' ''•O' 

8. A CAREER IN SCIENCE WOULD BE IDEALLY SUITED TO BOYS 

Strongly Can't <;f i 

Disagree .08 Disagree .^7 Decide .^^ Agree .3^ Agl^J .t^^ 

I MOULD. WILLING TO TAKE A JOB RELATED TO SCIENTIFIC WORK. 

Strongly ran't r*. t 

Oisa^gree -"e Disagree Bictde Agree .3' Ig'^^S^'^.o. 

10. SCIENCE WOULD BE TERRIBLE AS A LIFE'S CAREER. 

Strongly Can't Stronalv 

Disagree -'^ Disagree Dectde<.-'» Agree -'^ Agree 

11. I WOULD BE SATISFIED TO SPEND HY LIFE AS A SCIENTIST. 

Di^Srei Disagree D«ide -^^ Agree • " AgrM^^^.0'3 

12. SCIENCE WORK WOULD GIVE A GREAT DEAL OF PLEASURE. 

^"■""S'y Can't Stronalv' 

Disagree .07 Disagre. Decide .^9 J^gr^^Ag'ree 

CAREER^''"'"^ ™ ^° "^^^ ""^ STUDYING FOR A SCIENTIFIC 

ji«ree:." Disagree fei'Se -"^ Agree •« Ag?^e''' « i 
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SECOND ASSESSMENT OF SC I ENC E 



/ 



GRAOF 8 1982 
Organization of Test Itefrs 



/ Objective 

/' DOMAIN 1: SCIENCE PROCESSES 



1.1 



1.2 



Classify 



Communicate 



1.3 ^ Interpret Data 



1.4 Identify and Control Variables 



DOMAIN 2: KNOWLEDGE:' RECALL AND 
UNDERSTAND 

2.1 Biological, Physical arid ■ 
- Earth/Space Science Concepts 



Anpli cations of Science and the 
Nature of Science 



2.3 Safety Procedures 



DOMAIN 3: HIGHER LEVEL THINKING 

3.1 Apply Biological, Physical and 
Earth/Space Science Concepts 



3.2 Use Rational and Critical" Thinking 

* X = Test Booklet X 
Y = Test Booklet Y 
Z = Test Booklet Z 
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X: 
Y: 
Z: 



Test Items* 



9,24,29 

27,29,34 

10,15,20 

14,36,38 
11, 15, 40 
5, '6, 22 ' 

4,5,26 

8,22,24 

4,19,32 

6,7,16 
4,5,6 • 
21,30,31 



1, 10, H, 15, 17, 15, 

21,31,34,35,37 

1,2,13,18,23,25, 

26,28,30,33 ,39 

3,11,14,16,18,23, 

•26,33,35,36,40 

8,12,22,30 

16,31,35,36 

7,17,28,39 

3,18,28.39 
7,10,14,20 
1,13,27,34 



2,13,25,33,40 
3,9,12,32,37 * 
2,9,24,25,29 

20,23,27,32 
17,19,21,38 
8,12,37,38 
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Page No . 



2-10 



11-17 



18-22 



23-26 



27-38 



39-43 



44-47 



48-54 



55-^0 
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tXmAin 1; SCUHCE WtOCESSCS 



OUEaiVE 1.1: CLASSIFY^ 



JJ! ^* ^ identifUition key for eight student! i« • cUss. 

Use this key. step by step, to find 'the nmt of the blue-eyed blond 



Step 1. 


Sei-boy 


6o to Step t 
6o to Step S 


Step 2. 


Eyes Blue 
Eyes Brown 


Go to Step 3 
6o to Step 4 


Step 3 


HM\r Blond 
Hair 0«rlc 


Leslie 

Lynn 


Step 4. 


Hilr Blond 
Hilr OiHc 


Micky 
Bobby 


Step 5. 


Eyes Blue 
Eyes Brown 


Co to Step 6 
6o to Step 7 


Step 6. 


Hilr Blond 
H«1r 0<H( 


Pet 

Beverly 


Step 7. 


H«1r Blond 
Heir OiHc 


Terry 
Lee 



M.Ol xyo9 

S ' * 



Whtt Is the nm of the bljoe-eyed, blond girl? 

p*va£ue 

A. f.t .-^ v . — 7S ^ 

»• Lte i-ss^f. i r. □ J 

c- UiHe . ^ . □ „ 

O- Terry . . . Q 4. 

E. I (Jon't knoM □ j 



1.1.02 X/24 Insects have tli legt. Mich picture below (s WT u, in$ect? 

VS 




4 
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OtJEam Kl: CLASSIFY 

t 

ALL Of these tre lilies. 




NOH! of these Is a Illy. 



1.1.03 X/29 Which ONE of these Is « lily? 
if 

M 






A ^ . . □ 

e □ 

C ; S 

D _ , . □ 

E. . I don't know D 



4 

V 



Ktrt are soae footprints left by sli Miails. 



ERLC 




1.1.04 

S 



Y/27 



Use tr>t Identification key below to ffrtd out which tnlMl Itavts tracks 



Step U 


all feet leave claw «arks 
not all feet leave claw mHcs 


6o to St«p 2 
So to Stop 4 


Step 2. 


entire foot leaves a print 

not the eiitlre foot' leaves a print 


fio to Stop 3 
Striped Skunk 


Step 3. 


Ur9€ prints 
tiny prints 


Kamon 
Deer Mouse 


Step 4. 


entire foot leaves a print 

not the entire foot leaves a print 


Go to Step 1 
Nousft Cat 


Step 5. 


front feet leave claw aarks 
front feet do not leave claw aarks 


Muskrat . 
Cottontail Kabblt 



p-valut ' 



Vhkh anliKal leaves tracks like flctiire tT 

A. Cottontail rabbit 

B. Striped skunk D ♦ 

C. taccoon ♦ : » O t$ 

D. Deer aoose • • • • «^ D 4 

E. I don^t koow J 15 



3iO 



OWECTIVEl.l: aASSIFY 




• C Of p'valut 




OftJEam l.l: CLASSIFY 



Hcre^ls ^ coUtctloo of 
*0ood1es* and a classification 
tree for thoa. 




9tm t 



1.1.07 2/10 What 1$ the reason for dividing the groups In Step 1 Into the four 
4i taallir groups of Step 2T 



W 



A. Long t«1U art divided fro* short tails 

B. Open figures are divided fro« closed figures 

C. Curved boundaries are divided fron straight boundaries. 
0. Those cut Into halves are divided from those not 

cut Into halves 



p-v<UiU 



C. I don*t knoM. 



. JS K 

• . 4 .... O SO 

o « 

....... o » 
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Here are six unknown an1»aTs. Look at thm carefully. 





A t C 0 

Use the Identification key beloM to, find out the niw of CXEATUtE F. 



Step 1. 


wings 
no Kings 


Co to Step 2 

6o to Step 5 . , 

— ^ — • ■ 


Step 2. 


wings stick out to side 
wings do not stick out to side 


60 to Step 3 . 
€o to Step 4 


sup 3. 


hind legs as long «s body 
.hind legs shorter than body 


Cranefly 

Thread-walsted Hasp 


Step 4. 


wings cover i^l of abdonen- (rear end) 
wings do not cover all of abdomen 


Leaf lug 

Housefly 


Steps. 


six legs 
tight legs 


iristletall 
Spider 



Creature F Is « 



A. ThreAd-walsted Vasp. 

I. Cranefly 

C. leaf lug. . ."T . . 

0. Ir Istletall . • • • 



E. I don*t know 
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n 


p-voluc 


4 




n 


D 


5 


D 


U 


O 


4 



OBJECTIVE 1.1: CLASSIFY 

AU of thest ftrt ftHfMt. 

Lion 

Couotr 

Cat 

OiHtfth ' « 



HONE of thcst U ft ftl f n<. 

Wolf 
Btftr 

Cow 
Ut 



1.1.09 Z/20 Uhich ORE of tht foDowlftg Is « fclint? 

ST 



A. Dog • • • • 

I. Stil • • 

C. I«ftver • • • 

0. Tigtr . . . 

E. I 4on*t know 



□ 
□ 

□ 



^OaJECTIVE 1.2: OmJNICATE 



1.2.01 X/» 

M 



Look ftt the following md. It shows 
the elevitlons of ft SBftli part of 
intish ColiflbU. 



XLmTZOII ABOn 
' UA UVEL 





5004 


m 


400*499 


= 


3O0-399 




200*299 


•m 


100-199 




0*99 




Which orx of the following observfttlons U corrtctT 

A. The land It lower in the west thftfi in the tfttt. .... 

B. The IftAd U hilly In the west and quite fUt In the test. 

C. U. X, Y ftnd Z probahly-rtprestnt lakes 

0» Much land In the north «nd south Is below sta Itvtl. . . 

£. 1 donH kAow 





p-votua 


□ 


n 




41 


□ 


1$ 


□ 


to 


□ 





ERIC 



- 313 



32 u 



OBJcaivc x.zt cammiwt 



In bKketbill practice* Lindi and Dlini shot 20 shots every diy for 
five days. The griph shows the rusmbtr of baskets scored each d«y. 



20 

Number of '^^ 
t>asket8 scored lO 
each day. ^ 

0 



Llftdt 

— Ol«n* 




Mon. 



Tuts. 



Wtd.. 



— I rr 

TfHtf». Ffi 



1.2.02 Look at the graph. Which of thTfollowlog sUtemts Is correct? 



VS 



A. OUna scored More baskets than Lindi on Hondiy and Friday. • • v • 

6. Lindi scored fewer biskcts thin Diana on two days only.. 

C. Dlini and Linda scored tha sm ntiiber of biskets on \^ 
Tuesd^ ' • 

0. Lindi scored Mort baskets than Diana on Friday • • . 



E. I don't know 



Here are two pictures of a pot of witer on a stove. Ficture 2 was 
tsken 5 alnutes afur pIctCirt 1. 



r 



.□ 
.□ 

.□ 



i 

1.2.03 X/38 





ftCMS 



VMch choice Is the BEST way of Ulling that there has besn a CHAItCE? 

h 

A. The wattr it boiling In picture 2 

B* The gas Is on In picture 2 v 

C. The water gets hot ytan the § is Is on 

0. TN waUr Is not boiling In picture I 

The water Is boiling itt picture 2; but It Is not 

boiling In picture 1 * • • 

^ f; I know ; . . . • 



.0 

.□ 
.□ 

.SI 

o 



p-valut. 

ts 



9 
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OUEaiVE 1.2: 
7 

0 « 
t- $ 

1 ' 

I 2 
i5 1 

1.2.04 Y/U 

VS 



COMMUNICATE . 

i^S^C^ItlS o'SSck!!**^ U^rature ms d^C at 10 o'clock. 2«>Cat 11 o'clock. 



JO ^1 ^2 , 
Time (hour) 




10 ii is 
Timo (hour) 



Which, graph is tht best record of their fTndlnys? 
A* ..... . 

B 

C. ...... 

0 







I — 




















































10 11 1J 






TImt (hour) 



























































1 


0 11 12 



Tim (hour) 



□ 

□ 
□ 
□ 



When large m)unts of warn waterare dunped into a Hver, thi river Itself t$ heated. 
The temperiturc of the watermay be raided only a few degrefly Yet these few degrees 
can change Uie animal and plant Hfelnthe rtver. Heat cau«s a'losVof o^oen in the 
i II' ^^"9*'* well andsome kinds die. Without enough ojwgen. bacUrIa 

> In the river cannot break down waste wtter. The rivtr is no longer clean. 
^1.2.05 Y/15 What* Is the MAIN IDEA In this paragraph? 

VS H««t causes water to lost oxygtn Q 

B. Fish and bacteria do not do well without 0)v9tn Q 

^ C. Sone fish cannot survive In warn *ater ^. □ 

0. Ur^ awowts of wins water can be dangerous to life In rivers B 

E. Ito'tknot □ 



p-valut 

4 
4 

£7 
4 



In the diagrams below you are looking down on a scene frt* an airplane. Jia says 
. The car which Is In front of m Is behind John and the treeonny left is oohlsrl^f. 




If4 
i 



:=: . ^ ^ 9 



1.2.06 Y/40 According to Jta's description, wnlch Is the correct d1agri«7 

ST 



IL 
B. 
C. 
0. 



E.. I don't know 



D 
D 
D 

m 



p-vaCm 
10 
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The graph below shows how «iny aetres It takes a car to stop afUr 
' braking (braking d1staiKe)» when the car Is travelling at tflfffrent 
speeds. Use this graph to answer questions S and (• 



8p««^ of 

ear in 




to 203O4OfOeO7O fotoioo 
Braking dltuhce In mttm 



ERIC 



1.2.07 Z/OS 
S 



1.2.08 Z/06 
M ' 



look at the graph, frtdlct the braking distance at 15 kp/h. p-vdiu£ 

A. 10 Mtrts ^. . . . O ^ 

t. 15 netrts « 

C. 5 aetrts - ^ ' 

0. 20 Mtrts ^ • • • ; • • • ^ ' 

E. I don*t know O 

Look at the graph again, fredict the braking distiace at 44 ka/h. p-ucfue 

A. TOaetres * " ' " 

S. 75«tres..-.: ^ • ' B - 

C. lOOaetrts '.^ ? • • • ^ 

0. Maetres ^ 

E. I don't know ^ ^' 



1.2.09 Zy22 

ST 



A' girl enters a ro«o. There Is a bed along the wall to her LETT, a 
window In the walj in FRONT of Ker and a table along the wall to atr 
ftlCHT. Uhlch of the rooas below did she enter? 



Oa«r 



iTebltl 



ViM«w 
- 1 



Do«r 



1 liilil J 



I 



Van4aw 



A. , S £1 

; D t 

C D t 5 

D : ' o 5 

% D > 



E. I don't ixm 
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^ OBOEaiVE 1.3: IKTERPKET DATA 



^!K!.*r!ir^^* ^« Shows' the rilnfiU ind .the 

other Shows where some pUnt comunltles, grow. Use these Mps to 
•nswer questions < «tf S. - * ' * ''•^ " 



RAINFALL 



PLANT CCmiNlTUS 

U1«t < 



p 


1370»U00| 




910-1139} 








«C0-(t9 t 




1.3.01 X/04 



VS 



How Buch rtfnfall In one ye«r 1$ best for growth of Qirry 0«k trees? 





A« Less th«n 460 m 
i. 460 • 689 M • 

C. 690 - 909 M • / 

D. 910 - 1139 M . 



O 



^. I don't know 



D 



1.3.02 x/os 



According to the wps. which Is the wettest pUce to go pick Swofdfem 
leaves? 



M 



t. 

D. 



E. I don't know 



.□ 



1.3.03 



X/26 



In siwner. John noticed th*t the lir In his tires becAoe hotter when 
his cer wes driven over a long distance. 

The statement above Is an exasple of _ 
A*. • theory ^ □ 

e principle D 

en ofaservetion • , B 

0. • lew • • • □ 

t. I don't know * ; 1 □ 



s 
fl 

4 

IS 

p'vatut 
SS 
M 

41 
4 

II 

If 
I 

21 
6 



The treellne is the highest altitude et which 
trees can grow. The following teMe relates 
treellne to distance froa the equitor. 



1.3,04 r/OB 

S 



Distance froa 




Equator 


Treellne 


1000 km 


4000 W 


2500 km 


3500 k 


5000 k« 


3000 i 


6500 km 


1500 4 



According to the teble above* the farther you ere f ro« the tquetor 

A. the higher the treeline \. D 

B. the lower the treellne |gl 

C. tht teller the trees. 

0. the sceller the trees ^ □ 

£. I don't know Q 



If 

4 

II 
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CBJEam 1.3: 



1.3.05 Y/22 



ST 



IKTERPRET WTA 

During the fall of the schoo'l year, an elementary school boy (^served 
that, whenever he and his friends began to play ball on a street In 
their neighbourhood, there was an increase in car traffic. He noticed 
that the car traffic increase began at 4:00 p.n. The boy rcMefnbered 
that this did not happen during the sumr aonths. The boy also knew 
that the secondary school on the same street closed at 3:45 p««. 

Vhich is the BEST explanation for these observations? 

« 

A. People like to shop after 4:00 p.« 

.S* People who own cars do not want boys to play ball : - * * 

The best tine to drivf is at 4:00 p.« 

The traffic wis caused by the teachers and 



C. 
0. 



students fro« the^ secondary school* 



E. I don't know. 



.□ 
.□ 



5 

5 

$ 



1.3.06 Y/24 



A student wished to find out^how wny ants there were In one 
square netre of his lawn. He divided one square netre up 
into 100 equal patches and counted the tnts In five of the 
patches, he obtained the ntfiters of 3 » 4, 4, 7 and 7. 



What Is the (EST estimate /or the total wtttr of ants oo one square 
■etre? p^vatut 

A. 400 □ * 

B. 500 :M U 

c. 700 ' 

0. Hone! of the ibgye LJ 

E. I don't know . ; D 



This set of diagrams shows how Crater Lake was formed. Ht. Hazana 
trvpitd about 50OO B.C. 1o auch the saM way as Ml. St. Helens did 
in 1980. 



1.3.07 Z/04 

S 

Diagram 1 



Diagram 2 



Crater Lake now fills a very large Crater. How was the crater .formed? 




Diagram 3 
Otiagram 4 
Diagram 5 



1 \- 









D. 




\ 

Most of the peak of the volcano A-i 
was blown away In the ertiptlon. J-U 

The crater ms caused by a 
meteorite 

Host of the peak o volcano 
collapsed into a space which 
was emptied below it 

Most of the peak of the volcano 
was Melted and ran down the 
tides 

1 don't know /D 



/ 



/ 
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OBJtam 1.3: 



1.3.08 Z/19 



INTESPRH 0ATA 

?*)^ ^® ^ ■"^'^ dissolve In 

1,000 9L of witer when the witer tetnperiture Is it 2VC it the 

obscrvit tolls Z*^*'"-'*"^* t»per<«eflt, he Mde the follMfng 

1. ' Water tetperiturt «t the stirt vis ZS*C. 

2. The solution hid no odour. 

3. After dfssolvfns 390 grims of siU» no aore salt would dissolve* 

4. The tewperiture outside the cUssroos wis )VC. 

Which of the Above ob^ervitions would be LEAST helpful? 

\ 




E. I don't know 





p-valut 




4 












U 


. □ 


7 



Use the following inforoition to inswer question 32. 



Sue winted to find out whit night if feet the length of bein seedlings. 
She pliced i bein wripped in aoist tissue piper in eich of TEH 
Identicil test tubes. She pot FIVE test tubes In i r«k in i sunny 
window. She put FIVE test tubes in i rick in i dirk refrigeritor. She 
oeisured the lenyth of bein seedlings in eich group ifter one week. 



Whit Is the MOST luportint reison Sue ^6 f tve test tubes under uch 
condition? 



A. She wished to test five different fictors, . . /. 

B. Avenges provide better diti in growth exp*ri«ents. 

C. She WIS ifriid she »1ght breik some test tubes. . 
0. She hid no good reison for doing this 

E^ J don?t know 







□ 


U 




6$ 


□ 


4 




4 




f 



OBJECTIVE 1.4: IDENTIFY ANO CONTROL VARIWLES 

U»e the fo11oi(fng''infonwiU<)n,to in$w«r quMtton* 6 wd 7. 



1.4.01 X/06 
VS 



1.4.02 V07 



M 



ERIC 



^it winted to fin4 out if teaperiture has in effect on the 
growth of bread mold. grew the sold tn nine containers, 
eich with the sime mount and type of nutrients. 

Thf^ contiiners were kept at O^C. 

Three contiiners were kept it roow teaperiture (about ^\^C). 
Three contiiners werc^ kept at 90*C. 

Tt^e contiiners were txpsk\nt6 it the end of four diys. 



Whit is the fictor which fit will look for? 

A. Chtnges Jn the amount of nutrients In each contilner , D 

B. The Mount of growth of tht breid «old . . • *. B 

C. Kuiters of containers attach t'ewperaturt D 

0. . Differences in the teaperiture of the contiiners D 

E. I don't know □ 

Which of the following did Pat keep the S/iM£ in his contiiners? 

1. The mount ind type of nutrients 

2. The length of tiae the.ttold was illowed to grow 

3. The twjperiture of the contiiners 

4. The laount of growth of the brcid sold 

A. 1 only . □ 

B. 2 only 

C. 1 tnd 2 , . IS 

0. 1, 2, 3 ind 4 .D 

E. I don't know □ 

- 319 - 

33.: 



$ 

s 

5 



t$ 
10 
f5 
It 

10 



oijeam 1.4: 

1.4.03 .V16 
U 



p'VcUut 
5 

fl 

V 
25 



1.4.04 Y/04 




1.4.05 Y/05 



1.4.06 Y/06 



1.4.07 mi 

M ' 



IQENTIFY WO CONTROL VARIABLES ' 

When we sty that « scientist has fomd an HYPOTHESIS about an 

experinent we nean that he has p-. 

A. designed equipment needed for the experiaent LJ 

B. Indicated which Masurevtents wlU be made and p-> 

-how they should he carried out LJ 

C. described how the experiment iil9ht turn out by n 

stating how one factor night affect another Ufl 

D. observed all the things that happened during the rn 

experiment. .^^ ^ 

E- I don't know ^ .... D 

Below Is a picture of two , uJiLjilrXill 

Ice cube trays. One is I M^^SOX J^&i ^ 

fi Ued with very hot ( ) fj^fl^rl } 

water and one with Jlia / /W^yk 

cold water. Use this \vAv)P^^ / 

picture for questions 4 S I M^/lf^ /(^J / MLli 

^* ^ ^^^^ 



Many people say« "Hot water cakes ice cubes quicken than cold water". Vhlch choice 
would be the best statement for helping you plan an experliKnt to test this? 

A. The hotter the water you surt w1th» the faster It will freeze n 

Into Ice cubes 09 11 

B. Hot water freezes Into Ice cubes fast Q - M 

C. Hot water freezes at higher tcnperatures than cold water LJ 25 

D. Hot water freezes Into Ice cubes faster because It tumsonthe refrigerator. • .Q i 

E. Hot water makes a steait which keeps the refrigerator going O i 

F. 1 don't know □ N 

If you wanted to test the stateaent you chote In question 4» which 

factor listed below Is the only one you should allow to change during p-votue 
the experiment? k?! 

A. The tefliperature .9f the water you use ^ . . . •j&l 2i 

B. The aaount of water in each tray LJ 

C. The position of the trays In the freezer JrJ * 

0. The refrigerator In which you put the tr*ys • LJ * 

E. The kind of triys you use ^ . . LI ^ 

^ F. I don't knoir D 

Soffle things that can change during your experiment In the previous x>-\tahit. 

question are listed below. Which one changes because^ of all the others? — ^ 

A. The kind of triys you use LJ ' 

B. The refrigerator In which you put the trays .... □ » 

C. The tiM It takes for freezing ^ ^ i£ 

D. The temperature of the water you use LJ 2f 

E* The laount of water In etch tr«y LJ I* 

F. I doo»t know . , . . ^ D " 

Molly suspected that 'vegetables contain waiter*. In order to test this 
Idea she decided to test five different vegetables. She put each 
vegetable Into a different test tube and heated thea. She saw drops 
of liquid collect on the wall of each test tube. She tested the (^rops 

and found they were water. Molly's teacher suggested that this ^ d-\m£ii* 

experinent needed a control, yhat control should Molly have used? pi >^v»w 

A. Heat a test tube with water In it LJ 

B. Heat a test tube with Mat In It Q 

C. Heat an eepty Ust tube ^ •••••• II 

0. Heat a test tube .with cereal In It Q < 

E. I don't know . j3 f5 
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(ftJECTIVe 1.4: IKKTIFY MO CQNTROt VAMMUS 

Ost the following infowtlon to answer questions 10 and 31. 



1.4.08 2/30 



M 



Sue winted to find out vhat •l9ht «ffect the length of bean seedlings. 
She placed « bein wrapped In nolst tissue piper In each of T£» 
Identical test tubes. She put FIVE test tubes In • rack In a sunny 
window. She put FIVE test tubes In a rack In a dirk refrloerator. She 
•easured the length of bean seedlings in cich group after one week. 



Which of the following OTKER' factors did Sue test for their effect on 
the length of the bean seedlings? 



A* Mlsture and length of test tube 
8. ^9ht «nd temperature 

C. light and locunt of tiae • . • , 

D. Teaiperature «nd aolsture . . • . 

E. I don't know , 



o 

□ 
□ 

□ 



15 
15 



1.4.09 Z/31 

M 



Sue found that tiie seedlings grew better In the rick on the sunny 
window. Why night Michiel criticize her experlNent? 



A. There Is no reason to criticize her experiment. . 

B. She should have put different Munts of water In 

the test tubes 

C. She cinnot tell if the better growth 1$ « mult 

of tei^eriture or of light or both 

0. She did not need to use so uny test tubes. • . . 

E. I don«t know 



□ 
□ 

□ 
□ 



11 

10 

45 
I 

U 
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DOMAIN 2; KMOWLEDSE: RECALL AHD UHDERSTAND 
CWECTIVE 2.1: BiaOGICAL, PHYSICAL AND EARTH/SPACE 5C1EMCE CONaPTS 

2.1.01 X/01 For quick energy before i long race, U would be best for a 

runner to have 

s 

A. a hard-boiled egg , Q 

I. a hot dog Q 

C. a glass of alU □ 

0. a candy bar. . . \ . . H 

E. I don't know. ; 0 

2.1.02 X/)0 ^ .l<tr« of jjiter a i tetiperiture of SO'C Is ailxed with a litre of 

be ABoSt te«periture of the witer Just after Mixing will 

M 

A. 20»C ^ " Q 

1. 5o*c ^ 

M^C \ \ \ \ \ [ [ ] ] . . . ' . . ! . 

^ 0. 7orc ^ Q 

^•'^•^ □ 

^ F. ! don't know T. ..' D 

2.1.03 X/U The water thit flows Intd the ocein as rivers 

y A. all cones froo town and city sewige disposal plmts Q 

B. all cooes fro* lakes at the heads of the rivers □ 

reiches the.rlver by miny paths through the air. ^ 

over the lind surfice, or ondergrotind S 

D. WIS lifted froci underground civems to the 

Surface of the earth by gravity * □ 

E. I don't know Q 
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OBJEam 2.1: IIOLOGICAL. PHYSICAL *W) EARTO/SPACE SCIEHCE COHCEnS 

2.1.04 X/I5 If yoMCounUd theniii6er of trees In • ptrtlcviUr arett thewple trets would bt called 

A. • iommlty * *^ 

: : : : : : : : : : : 'd 

D 

' □ 

■ ' — zrsn — 



2.1.05 V17 
VS 



2.1.06 X/i9 
S 



A. • ioimmity, 

I. • population. 

C. a habitat. • • 

0. tn ccosystc«« 



g. I dQn*t know. . > ♦ > » » t t 



The picture below ihows a Mrble on a roler. 



If I n II 1 H I 1 1 1 1 1 M III 1 1 » j rrrii 



If the Mfblt rolls fros X to Y In 2 seconds at a steady speed, how 
fast Is It 901091 

A, 12 c» per Z secofds 

24 ca per secon^ • 

C. 24 « per second 

0. 240 wL per second ; 

E* 12 c» per second 



F. r don't know 



Uhlch one of these Is true about the planet VemisT 



A« It. Is about the sane size as the earth and Is 
1 Ike It In nst other ways. 

B. Scientists know aore about the surfecc 

of Venus than they do about Mirs 

C. It fs about the saw size as the earth but has 

a yery different ataosphere 

D. Venus has uny satellites 



E« I don't know. 



D 
D 

.□ 
.□ 



p- value 

n 

V 

u 



D n 

.□ I 

.□ * 

D t. 



p-vt£ue 
4 

10 

5£ 
10 

tt 



2.1.07 X/21 Which statewtt best describes how the earth's surface changes over 
billions of years? 

S A. A flat surface Is gradually pushed up Into steeper 
and steeper nountalns until the world Is 
covered with Mountains 



Very s.teep Mountains gradually wear down until 
iost of the world Is worn down to sea level. 

Very steep mountains and flat plains stay side by 
s.lde for billions of years with little change. 

Very steep mountains gradually wear down Uto flat 
surfaces that may be again pushed up Into 
mountains, and so on over and over again. . . 



E. I don't know. 



□ 
□ 
□ 

□ 



p-Mftlue* 
It 

17 . 

40 

17 



2.1.06 X/31 Creen plants are Important to animals bKause the plants p-vft^ 

A. consume both food and oxygen O U 

^ B. consume food and give off oxygen * D U 

C« consume food and give off carbon dioxide O a 

0. produce food and give off oxygen [S 44 

produce food and give off carbon dioxide □ u 

f • 1 don't know D t 
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OBJEaiVC 2.1: 



IIOIOGICAL, PHYSICAL AKD EARTH/SMCE SCUKCE COCEPTS 

Below art five dUgr«m of electric X 
circuits. Use these diagriu to 
tnswer questions 34 And 35. 




O 4 

2.1.09 X/34 tfiilch dUgra* shows tso celts In t«r<es7 

s \ 

^ B. 2 

C. 3 

0. 5 

I don't know 

2.1.10 X/35 i„ ^^^^ circuit will the light Bolb(s) not wort? 

A. I 

B. 2 

C. 3 

D. 4. . . • . . 

E« I don't know 



M 



D 
.IS 

n 

D 
D 

n 
n 



Z.l.U X/37 Seeds cose fro? which of the followiny ptrts of t plant? 



p-vatut 

10 
59 
5. 
16 

It 

p-\fatut 
15 
4 

iL 
u 

It - 



vs 












B. Flower 






1 










7f 










^7 




E- St«i 






4 

7 










4 



i.I2 t/OI To which bo4y syste* do the lungs belonj? 

V5 A, sensory * Q ^ 

B. Respiratory * ^1 ' 

Circulatory Q "7 

0. Digestive D 4 

I donU know ^ D « 



V02 - Which of the following helps to account for the fact that a cottass can 
he used to find north on Earth? c«i 

^^^^ p*vAcue 

A. Earth has only one soon. • , • Q ^ 

B. Earth has a Mgnetic field Jg ^| 

C. Earth reflects the Sun's light, ! ! ! .D T 

0. Earth's temperature is not constant 5 

^* I donn know Q J7 
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OUECTIVE 2.1: 
2.1.14 Y/13 



2.1.15 Y/16 



w 



2.1.U y/23 

s 



2.1.17 t/25 



w 



2.1.16 Y/26 

vs 



IIOIOGICAI, PHYSICAL AND EARTH/SPACE SCIEMCE CONCEPTS 

Which OHC of the foUonIng stateaents Is true about teedt? p-voZut 

A. All plants produce ueds p < D 

B. All seeds are 'good to eat. • . ^' 0 ' 

C. All fruits contain a lar^e nmer^of seeds *• D ^ . 

0. Every seed contains a young plant* stored food > R?I x« 

and a seed coat lol il 

E» ! dWt know. . . , D 5 

A red ball ivelghs sort than a blue ball* This «eans that ^ 

p-uft/uc 

A. In direct sunllgftt the red ball Is shinier than r-i 

the blue ball ' U 3 

t. the earth's pull on the rtd ball Is freater than n 

on the blue ball. • . . , B9 H 

C. the red ball Is larger than the blue ball D H 

0* the red ball can be Mde to aovt faster than the p-i 

blttt ball.^ , U 7 

1 don't know ; □ M 

• t 

It Is possible to pass white light through a piece of glass called a 
prfui md produce a spectru* (a short piece of a rainbow). Uhat does 

the pr1s« do to the light to sake % spectrua? p-^Mhit 

A. It subtracts colours fro« the llgtit passing through Q 5 

6. It adds colours to the light passing through Q U 

C. It breaks the light up Into the coloUfs froa which It gni 

1$ ude. ' Bfl 5£ 

0. It absorb^ the light fro« the source D * 

E. I don't know □ , ^5 

Which one of the following is a fossil fuel? p-ua^e 

A. Hood ^ ^0 

1. ^aper ^ i 

C: Nttural gas ^ ' • • • S — 

0. Llaestone ^. . ^ 

E.-l don't know ^ 

Each year the Earth aoves once around . p-vatut - 

A. lUrS / ^ □ ' 

B. Saturn ^ •^••••m ' 

C. the Sun S 21 

0. the Hoon * L| 

E. all of th« other planets ^ L-J ^ 

F. I don't know D 5 



2.1.19^ Y/28 



W 




An avenge serving of which of the following foods would provide the 
■ost protein for building and repairing body tissues? 

A. toiled potatoes • •' D 

6. €nfcen beans • U 

C. Lean «eat H 

0. Oateieal .* □ 

E. White bread D 

F. I don't know • • . Q 
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OBJECTIVE 2.1: ilOLOGlCAL, WYSICAL AM) EAXTM/SPACE SCIENCE CONCEPTS 

2.1.20 Y/30 Which one of the following Is • ch«r«cUr1st1c of ALL kirds but of no 

other «n1«ilT lirtfs 

^ A. ttnd to alsrate ^ □ 

'V t9f« □ to 

^' □ t4 

0. ve • body covcrtd by f fathers H $t 

i' I don't fciww ; □ 5 

2.1.21 Y/33 Which one of the foUovIn^ Is presently helping to shape the surface of 

the Moon? 

A. «1et1ers ^ ^ ^ ^ □ 

1. Plants □ 

C. Meteorites . . J SI 

0. streams \ .... ^ . . . □ 



s 



£5 
4 

I don't know Q 



Look at the dUyrae below. 




The length of ti«e required for a pendulM^ bob, like that shown above., 
to Bake one co^lete swing depends «stly upon 



ttrtng/ where the bob Is released □ 



p-voCuc 

to 



• . the auss of the bob ^ Q n 

C. the temperature of the air Q 

0. the length of the pendului string gj 

I don't know □ 



4 

45 

10 



2.1.23 Z/03 «9ht and day result fro« the 



A. earth revolving about the sun , Q u 

1. spinning of the earth *B 45 

C. MOon going around the earth ] ]Q T 

^J^ sun revolving around the earth. . . t v. . . . .' ! □ II 

E. •£A)n»t know Q , 



2.1.24 z/n Now is dew fomed? 

r A. Water vapour condenses on cold grass or other cold p-vAiut 

^ surfacK [g] 

It Is left on the grass by rain . . ] . [3 

C. It foriK In the air and falls on tha grass □ || 

0. It for« froi Mlted frost . ! D » 

^' I donU know □ $ 



IS 



2.1.25 Z/14 How are sedlaentary rocks foraedT 
y A* Melted rock cools D 

i. Already for«ed rock Is changed by heat Md * * * ' 

Pr^^^urt Q 

C. Particles for«ed by erosion are ceaented 

g] S4 

w. ErupUd fro* volcanoes Q "JJ* 

I don't k«Qw • ^ ^ Q 
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OftJECTlVE 2.1: 
2*1.26 Z/16 

VS 



•lOLOGICAL. WTSICAL AMD EARTH/SPACE SCIENCE CONCEPTS 
Fertilization takes pUct a spera 

A. reaches a certain ag« \ • • • 

B. enters an #98* • 

C becomes an e^g'. < 

D. bKones an mtryo 

E. I aon*t knoM 







.□ 


S 






rD 


i 


□ 


10 


□ 


6 



2.1<27 Z/18 
M 



2.1.28 Z/23 
S 



Which diagraa below lEST shows «hat hipptns «hen light hlU a ciMra 
lens? 



A. 
B. 
C. 
0. 



E. I don*t know 



Which ONE of the following produces utdsT 

A. fkishrocMS 

B. Ferns 

C. Apples ••••• 

0. All plants produce^mds. • 

E. I don't know • • • 







□ 


U 


□ 


H 




il 


□ 


5 


□ 


7 



□ 
□ 

□ 
□ 



p-vatut 
I 
4 

Si 



ERIC 



2.1.29 Z/26 
M 



Which gas produced during photosynthesis H useful to antaals? 

A. Carbon dioxide • 

Oxygen •••••• 

C. Carbon aonoxide ^ 

0. Nitrogen 



E. I don't know 



.□ 
.SI 
.□ 
.□ 

.□ 



U 

4 

4 

tl 



n.30 2/33 

M 



2.U31 Z/35 



Sugar Is added to water at a tmperature of BS^C until no aore will dissolve. The 
sugar and water solution Is allowed to cool. Which of the following Is aost likely 
to occur next? 

A. Nore sugar will dissolve In the water when the water reaches rooa 

tMDperature 

B. The sugar will slowly rise to the surface of the liquid In the conUlner 

C. CrysUls of sugar will begin to appear around the sides of the conUlner 

D. The solution will gradually becoM cloudy as the sugar raacts with the 

water ..•..•r 

E. I don't know . . . : 

Some boys nade a set of chlMs by cuttlTiQ four pieces of plpa 
to different lengths froa a long mtU\ pipe and hanging thiM 
as shown In th* picture below. 







□ 


U 


..D 


1 


..E 


41 


□ 


to 


□ 


u 



F 



Which of the pipes gave the lowest note when they struck It with a hawert 
A. pipt X ; ^ 

S. Pfpt Y 

C. All gave the taae note 

0. You cannot tell without trying 

£. It depends on wher^ you hit It « « 



F. I don't know* 
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□ 


17 


□ 


f 


□ 


1 


□ 


5 


□ 


5 



J 



OWEaiVE 2.1! •iOLOGlCAL,.«>HYSICAL AND EARTH/SPACE SCIRCE CONCEFTS 

2.K32 1/36 In terw of the thtory of nituril stlectlon, Mhy do %\rifft% iiavc such- 
long fltcJtsT 

S A. Stretching to get food in high trees his Mde their r-i 
necks longer , ^ LJ 

There Is soiiething Inside of giraffes which keeps p- 
•eking longer necks LJ 

C. Ciriffe food contained vltialns uhlch C4used the 

vertebree to lengthen* , Q 

0. Ciriffe necks hive gotten longer and longer as t1«e has 

gone on» but nobo'dy has tny Idea why this Is LJ 

^\ Ciraf fes bom with the longest necks have been eble to 

stay alive \^tn food was scarce and have passed this n 
trait on to their offspring g) 

F. I don't knov □ 

2.1.33 2/40 »>en Tom threw his rubber ball Into the air It cm beck to the eround 

because c 

c 

A. the air pushed it back £] 

B. rubber always bounces back. . £3 

C. the earth pulled It bick ^ ^ 

0- the air ii very light JU 

the earth 1$ a large signet £] 

' I don't know. J Q 



4 
i 

£5 



7 
$ 
St 

to 
u 



OWECTIVE 2.2: APPLICATIONS OF SCIENCE AM) THE MTURE OF SCIENCE 

2.2.01 X/Ofl Which OHE of the following substances is added to drinking water to 
^ Kelp prevent tooth decay? 

M A* f looride \ g) 

B. Chlorine 

C. Ca.lcluM 

0. ' Iodide ! . . ! ! . □ 

^- I don't know ; . / Q 

2.2.02 x/12 Which of the following ts a THEORY rather than an OeSERVATIOH? 

A. The centre of the earth Is liquid g| 

B. The average tcynpefiture of the South Pole Is lower than 

the avenge teapenture it the Tropic of Capricorn □ 

C. A Ship Van start fro* a point, sail around the * ' 

earth,, and return to the saM point. *.....'. .-D 

0. The tenperature at the bottoa of a vtry deep well 

Is higher thin the temperature at the surface ^ . D 

C. I don't know □ 

2.2.03 X/22 Wit is the chief reison gliss and plastic wastes are partlcularli 
troublesome? » ^ ^ 

^ A. They form ugly litter ^ . . D 

^- They are easily changed Into poisonous substances. . . .\. □ 

They float on top of bodies of water ."N Q 

They resist being changed by natural processes J 13 

E.^ I don't know. ^ Q 
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OtJEaiVC 2.2: APPllCATIONS'Of SCICIKE AND THE MTIAE OF SCIENCE 
2.2.04 X/30 l»i«t does « scientific 1m deicrl^l 



A. Directions for doing good experlwnts 
I. Rules tliit scientists wst obey • • • 
C. KeUtlonsMps between events In neturt 
0. Good Qvessts about how 'things happen • 

E. I don*t know 



p-vatu 

□ ts 

□ « 

□ 1' 

□ u 



r 



2.2.05 Y/16 

W ' • 



CxMlne tht following diagrtii. 



CArruGHAzmc 

CKOroUSTtR 



tOCXSALTPttSt 




SPREADtNC 
ACROSS A 

, nmnowcb mu> 

rmtAM 

What effect can the crop fluster, cittit, salt stored in piles outdoors, 
and fanner sprtadlfig ftrtlllzer ALL tuvt? 

A« Improve the soil 

S. Kill Insects that attack crops « < 

C. Makt plants fors bigger and faster O 

D. Kalcc the^^tr^aa water 1^>urt 

E. I don*t know 



□ 




i4 


□ 


' IS 


□ 




El 




□ 





2.2.06 Y/31 

s 



2.2.07 Y/35 

s 



2.2.08 Y/36 

M 



ERIC 



Scientists of todio^ can work oo «ore co«p1tx problefts thin the 
scientists of tht past because they 

A. ere mrt Intelligent thin earlier scientists 0 

(. work Much harder than earlier scientists ; O 

C. have Mre Imagination than earlier scientists *LJ 

!>• build on tht Morfc offVler scientists SI 

I donH know D 

'Today, almost no one gets polio because 

A. bad water, which used to cause polio* kas been rn 

cleaned up ^ 

doctors have found new drugs whIcK cure polio. / J-J 

C. people eat better food and get aore exercise t pi 

to stv healthy .n. • . * . . . . • . LJ 

D. people are given a vaccine which keeps the* froa rti 

getting polio. . . ^ ^ 

E. I don't know. . . . V D 

K)st things fall If they are not held up (law of gravity) but hellua 
filled balloons rise. Scientists seek to explain this by 

A. rejecting the law of gravity because It ^s not pi 

seea to work for hellua balloons i-J 

B. forgetting It, because the world Is unexplalnable pi 

anyway. . * LJ 

. C. assuaing that hellua balloons ere an exception to pi 

the law of gravity f LJ 

0. looking for e second factor besides gravity acting in 

on hel1u0 balloons. . . * ^ * ^ 

E. I don't know t *. D 
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OWECTIVE 2.2: APaiCATIOeiS 4)F SCIPCE MO THE MTURE OF SCIEUCE 



2.2.09 Z/07 
M 



Which of the following areas of science has been coapleteljr 
Investigated tnd Is thoroughly umSerstoodT 

A. Weather ; □ 

t. Electricity Q 

C. Gravity ; Q 

^ D. None of the «bove H 

E. I don't know □ 



15 
17 
H 

il 

II 



2.2.10^ Z/l/ 
S 



Thenwl wlndoirs havt tvo.ptnes of glass with tlr trapped between the«. 
Thty Italt hett loss froi i house by reducing 

convection D 

B. radiation . D 

- C. heat conduction. * H 

D. reflection. □ 





E. I #on*t know. 



p-vUiu 
15 
7 
£7 
7 



2.2.11 Z/28 
M 



Which ONE of the following Is prepared fro« the s^s of plants? 

A. Tea 

B. Flour [ ^ 

C. S*lt . . : : 

0. $ug*r ; ^ ^ 

E. I don't know 



2.2.12 2/39 

M 



□ 

□ 
□ 

□ 



$4 

Z 
S 



□ 



Too were doing an investlMtlon Into the boding t^nperature of corn 
syrup tnd found that It boiled at 130*C. You read In your science 
text, however, that com syrup bolls at 125*C. When you report yo«r 
results to the class In* front of your teacher you should 

A. assiMe your thennoaeter was wrong «Ad report 125*C 

as your finding 

report your IJO^C results regardless of what ' _ 
peoplft alight think ^ 

C. report only the 125*C ilnce that 1« what it thould be □ 

D. report .that you aide an error and will redo the « * 

investigation. . . i ^ LJ 

, V 

E. I don't know , | 



□ 



5 

so 
u 



OeJECTlVE 2.3: SAFHY PftOCOXmES 

2.3.01 Xy03 During science class, you drop a glass Jer and break It. Thert Is 
glass an over the floor. What should you do? 

^ A. Try to pick up the piKes yourlelf D 

1. Throw the broken piKes inU the wistepaper * r-n 
basket ^ ^. LJ 

« C. Do not touch the glass, but tell the teacher right 

^ ' •-fjr 7 ^ g 

D. Brush up the 01ass with a paper towel ! * ! ' ' ' O 

t. I don't know □ 



P'VtLtut 
t 



21 

15. 
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OWECTIVE 2,3: SAfmr PROCEDURES 

2;3i(J2 X/18 What U the s'efe wty to well odours? 

A. -Weir « gas Msk tnd k«ep far fro* tht source of . n ^ 

M . . ^ ^ 

t. V«ft the gas toward your nose with your htJttf • / • . . S ^51 

C. Leave the area, because you should never - P-l 
^ deliberately s«ell chfdicals LJ 

0. Iring the container gif lag odours close to your pj 

nose s LJ ^ 

E. I doo't know .\. ..... D 7 * 

2.3.03 X/23 Yqp need to aove a piece of mUI but think It «1ght bt very hot. ^ 

How can you f 1nil-oul-«frhr? " p-wdtut 

M A. Touch It with tht tip of your finger. . . . ^ D t 

t. Iring the back of jrour hand up close to it , ^ $1^ 

C. Splash witer on It . . . D 37 \ 

D- Touch it with tht bulb of a thenmeter " D 7 

1 aon*t know \ TO 5 

2.3.04 X/39 If acid Is spilled on your skin, what should you do iMedlattlyl p-^miut 

, A. Pour alkali on the afftcted part ' ' ' "fei ' * 

^ . B. Wash the affected part with water *• • • ^ 2i 7 

C. Cover the affKttd part with a dry spooge. • » •LJ ^ 

^ D. Apply antlstptic creaa to the affected part XJ ^ ^ 

E. I don'i kaow ^ O , 

■ ' 1. * * ^ — — 

2.3.05 Y/07 yhit u the UORST thing you could do If your clothts catch f irtt p^mtut 

A« Mrap a 'Coat or bluket around yourself . . / D 5 

^ B. ftoll on tht floor , - * ' 

C. h» for help : , . . S £i 

D. fut water cm your clothes. • • O ^ 

E. I don't koov ' Q ' 



/ 2.3.06^ 



2.3.07 

S 



Y/10 A student Is boiling water in a stoppered glus Jar or flask, as 
shown. What precaution would you take If you saw this? 



//(^ A. ImiedlateJy turn off the gas to tht burner -r{3 SL 

8. Makt sure tht stopper Is In ;tightly so the stean canwt -^wmu m 

«y ticape TT^. LJ > 

C. Find out ^ ht/sht Is doing the Investigations^ . . • D ' 15 

D. Keep tht burner turned down to low heat ,^«...0 

E. 1 don't know . I 

: \ ' L ■ ' 

r/14 After studying Jars of pond tiiter at your desk. It Is leportant to p^valut 

A. wash your hands with water O U 

B. wash your handstand desk top with soap and water ^ JL 

C. spray the rooewlth vinegar and water ; . . . D / 

0. stand under a hot light D I 

t. I don't know ^ D 9 
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OBJECTIVE 2.3: 
2.3.08 Y/20 



2.3.09 Z/01 

S 



-2.3.10 2/13 
M 



2.3.11 2/27 



WtVf WlDCEDimES 

If icid Is spUs^ed Into someone's tyti iihit should bt done UmaUi€^y1 p-witut 

« Undine with tntlseptic crtm to tht trta Q f 

8- Keep the ej^lld closed ind ciU for i doctor , □ « 

Spriy or pour witer on the ty^ SI fl 

rut biking sodi on tht irt« around tht cyt ' □ 1 

^ I don't knoM ^ □ 5 

Your teKher tsks yoo to find oot lU yoo cw tbout tome liquid which 

looks lUe sodi pop. Mhit should you NOT do7 p-va/ue 

A. Get your friend to tiste it . . r E 21 

8. Pour t little Into t beikcr contilnlng «n old _ 

tooth : ^ □ ^ 

Test it for sugir -Qj 4 

0. Test It for odours .\ . . , ^. □ $ 

I don't know ^ □ 5 

Why should sodiua t^roxldt (l/e or drino) be treited very ctrtfully? p-wi£ue 

A. It sets fire to wood £]] | 

t. It for«s t poisonous vipour | /"J 

^C. It explodes in tir. . . i . Q 3^ 

0. It is very corrosive on skin »nd clothing - E| $7 

£> I don't know , ^ JD u * 

«h«t i$ the MOST likely injury you could get froti 1 clissrocM aiiiaiK 
such ts « gerbU or guinea pig? 

A. A sting jQ ^ 

!!!!!!!!! .\! D u 

C. A kick Q J 

"^•z^^^* - — . .y. n 

I don't know □ « 

— i : V - 

Look-^ the diigrass below. ~ 




Which Is the correct Method of htiting t liquid in 1 {est tube? 




E. 1 don't know 

















M 




1 




2 
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■ OOHAIK 3; HIGHER IViil THIKKIHS 
OBJECTIVE 3.1: APPLY IIOIOGICAL, PHYSICAL AND EARTH/SPACE SCIENCE CONCEPTS 
lelM are pictures of the feet of four birds. 





3.1.D1 X/02 
VS 



A B C ' 0 

Which foot Is likely to tielon9 to t predator? 

, . . . . : □ 

! ^ 

o! □ 

E. I don't know ^ 



3.1.02 X/13 The letters A to 0 show $o«e positions of the aoon In its orbit 
around the earth. At trhit position wold the noon be full? 



W 



t 

7 

n 
If 



E. I don't knoM 




3.1.03 X/2S 



3.1.04 X/33 
S 



3.1.0S«X/40 

M 



ERLC 



Suppose that so«e clear night the aoon exploded. Uhlch QN£ of the 
following would happen? 

A. Ue could see the explosion and hear a terrific 

noise at the saae tiM « *. 



i. Ue could see the explosion^ tut would hear no sound. 

C. The sound would reach us before we saw the 

explosion ...... 

0. Ue could hear the sound after we saw the explosion. 
E* I don't know 



□ 
SI 

□ 
□ 

□ 




7 

!5 

If 
4« 



A litre of water at roo« temperature (20*^) Is -.1-1 - 
poured Into each of the four containers 
shovn below. « 



A t C 0 
When the water In a)l four containers Is heated to 70*C» itftlch 
container will have the highest water level? 

A Q 

' D- 

c. E 

, □ 

A lUard Is a reptile and a salaaunder Is an aaphlblan. Uhlch of the 

following Is true? . * 

A. Lizards dffnot lay eggs. D 

I. Lliard eggs batch into tadpole-like creatures. D- 

C. Salaaunder eggs hatch into saall salaunders ^. . . . Q 

D. Salamander eggs hatch into tadpole-like creatures. ............. B 

□ 



0- ...... 

E. I don't know 



E* I don't know. 
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OBJCam 3.1: APPLY IIOIOCICAI, PHYSICAL AND EWTH/SPACE SCIEUCE COWCEfTS 

3.1.06 Y/03 Iwgine that til the wolves and cougars In a I.C. forest coMunlty have 
died. Which one of* the following 1$ likely to htppent 

VS A. The nu^er of deer will fo down in the first ftw ^ ^# . 

yt«r$ because there art no anlaals nhich r-i ^^'^^ 

Med thea for food LI 4 

There will bt hardly any change in the imiber 

of deer LJ ^ 

In m few years there will be too mmy deer and . « 

they will ham the plant growth V^. .Bfl Ifi 

0. Soae other wild inlMls in the cocmnity will 

begin to feed on deer U 75 

1 don't know . . . D 5 

A poes entitled The^^ncient Karlner* contains the lines: 

"The sun now rose upon the right 
Out of the sea case he. 
Still hid In aist, and on the left 
Went down into the sea.* 

\ 

3.h07 T/09 In which direction was the Ancient Hariner MilingT p*\fUut 

M A. «orth . . ; , a 

* i. South . ; ^ ; .□ u 

C tM , □ tf 

0. Vest t4 

I don't know * D |t 

Here are pictures of soiw bills of birds. 



3.1.08 T/12 

S 



3.1.09 y/32 






^^^^^^ ^ ^ • ^^^^ •^^ch PICKS OP StEDS AND 

INStCTS fro« the ground? 

A. . 

• 

c 

0 

t. I don't know 

!^*?fiM;S»o/^'?2! ^ ■ ' projector, the pictl^e on the screen 
projector ^^^^ ""^^^ * " ^ 

How tall will the picture now bet 

. A. 3Seii 

». 70 CM I . 

c. 140 cei 

0. CM 

^* I donU know . . \ £J 









to 




U 




s 




il 




t 







□ 


17 


□ 


4 


SI 




□ 


' 1 


□ 


1 
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owcam 3.1: 

3.1.10 t/37 



< 



APPLY BiaWlCAL. WtSlCAL A» EWWSWE SCIENCE CfWCEPTS 

IBilch of tht follwinf U deicribfd by ihU sequence of tnery cMn9es? 



Chefli1C|JI tntrgy ■ — Heat energy 



► Mech*nlc»l enerjy 



(with wtted hett) 



A. k fUsMljht U turned on 

B. A ctndle \i burned 

C. Sesoline i% burned to power • cir 

0, Eltctric current Is used to run • refrlgeretor. 



E. I don't knoM. 



.□ 

:□ 
.□ 



f 

10 

16 
17 



A gUss Is pushed torn In • bowl of weter as them below 




3.1.11 Z/02 The Mter does not rise In the glass. Whet Is the BEST retson for this? p-wUue 

^ _ . A. Air dissolves in water I D ^ 

VS B. Air takes up space H H 

C Uater pushes In all directions LJ * 

0. Vater 1$ heavier than air .□ 

E. I don't know , D ^ 



A t^lcal Arctic food chain is 



licroscopic- 
plants 



tiny aniMU- 

(anlMl 
plankton) 



► kriU » 

(shriiip- 
like 

creaturts) 



seals - 



polar bears 



3.1.12 Z/09 
* M 



If thousands of polar bears mrt killed, what would likely happen to. 
the krill population? 



Co down at first 

6o up at first and level off 
Stay the seat • . • • • • • 
Go up and then go down . . . 



E. I don't know 



SI 

□ 
□ 
□ 

□ 



57 
ff 
15 

13 
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Identical celU and bulbs are used to «ake the followino circuits, the 
these diagram to answer questions 34 and 25. 



OWECTIVE 3.1: APPLY BIOLOClCAl, msiCAL AM) EARTH/SPACE SClVKt CWKEPTS 

Ms and buibs 
n to answer 

HZ>i 

3.1.13 2/24 In lAich dlasraa will the light Urn thf bulb or bulbs be brightest? 



M 



VS 




E. I don't kfKw 

3.1.14 2/25 iftich bulb or bulbs 1,111 not light up at all? 



^' I don't know 



3.1.15 2/29 j;^"^ birds have an organ called a G122AR0. This organ Is used to rind 
up seeds into a paste. Of «hfch body system is a gizard « pirt? 



A. Circulatory 
Respiratory 
C. Digestive . 
0. Reproductive 



E. I don*t know 







n 


If 


n 


1i 


r?) 


it 


n 


^ 7 


1 — 1 


1 






i4 




M 




$ 




ts 




u 








3 




4 




77 




5 




U 



OWECTIVE 3.2; USE RATIOMAL AND CRITICAL THINKING 

*~ A* pupil tried a wgnet on several things tnd made the following t4ble* 



NA« Of SU8STAKCE 


«ILI ATTRACT 


WILL NOT ATTRACT 


IRON NAIL 


X 




COPPER UIRE 




X 


SILVER COIM 




X 


RICXEL COIN 


X 




STEEL SINK 


X 




WOOO DOOR 




X 


NEWSPAPER 




X 


•ra!^s door knor 




t 



ERIC 



3.2.01 X/20 Vhat Is the NOST logical conclusion the pupil can Mke about the 
data In the table? 



A. Kagnets only attract aetals with iron In thes. 
ft. Magnets attract soae aetals 



C. There Is no pattern as tn which lugnets will and 
will not attract ; 



0. Magnets attract aetals and do not attract 
nonHMtaU 



E. I don*t know. 



.□ 
.SI 

.□ 

.□ 



p-vatut 

M 
5 
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OiOEam 3.2: 
3.2.02 X/23 




USE MTIONAI #Ji) CRITICAL THIKKIRA 

In I school sy» th« boys tnd glrU pot down two rope circles. In one 
circle they put lU the boys. In the other circle they put ill the 
blue-eyed students. How aust the circles be arringed? 






6 

C 

0 

E. I don't know . 



p*va£ue 
£1 

H 
14 




3.2.03 X/27 
S 




3.2.04 X/32 



3.2.D5 Y/17 



3,2.06 y/19 



ERIC 



Suppose you wish to Mke i scile aodel of the solir systen. You know 
the following. 

The dliiReter of tirth Is 12,600 ka 
The dlvneter of Kercury Is 4«800 k« 

You Mke a aodel of the eirth of the size shown below: 



Which of the following Is &pproxlMtely the right sUe for the aodel 
of Mercury? 

A □ 

0X1 1)1 ] \ § 

* • C 0 E. I know .... □ 

In order to determine the cause of disease X, one thousand people with 
the disease were examined. All had Bacteria 0 In their aouths. The 
conclusion reached was that Bacteria 0 Is the cause of the disease. 
Which of the following can BEST be said about the above? 

A. The conclusion Is false because the data do not ■ p-i 

support It LJ 

B. The conclusion does not deal with the problca LJ 

C. The conclusion Is a good one because the data > i — | 

support it • . LJ 

0. No conclusion should be aide until people n 
without the disease are^ exaalned. ...^ ^ 

E. I don't know. • . t Q 

You know that all InsKts hive six legs. You find a saall aniaal with 
six legs. What can you say about It? 

A. It is definitely NOT an Insect 

B. It is def InlUly an intct. . 

C. It could bt an Insect 

D. It aay bt a spider . . Q 

E. I don't know ^. . . D 

Which ONE of the following facts would you NOT use If you wishad to 
convince soaeone that *Ac1d rains aay ruin our lakes.** 

A* Soae chealcals fora acid in the ataosphere. ....... : □ 

B. Too auch acid in lakes will kill creatures living there Q 

Many Industries pour cheaicals Into the ataosphere. . » O 

D. Acid In water will dtaage aetals 1 . . . . IS 

! don't know □ 
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p*ua£ue 
II 
59 
13 
5 



4 

5 

21 
If 




n 

t4 

17 
5£ 

U 



OBJECTIVE 3.2: 
3.2.07 Y/2I 

VS 



Viruses 



USE miOHM AND CRITICAL THiHKIKfi ' 

^rtlJ\l Particles c«11<d viruses, w.ruses 

VrTliJll^iXSl^^^i beciuse of progrm of vtccinition (usuilly people 
•re 9l^n drops of vaccine on « tu^ar cube). Uh«t shoild ie tfo^T 

A. Continue to v«ccin«te everyone against poMo . . . , 

B. Vaccinate only babies In an «rea i«here a case 



Stop vaccination progra 
expensive .... 



IS because they are 



Vaccinate no one In the future becaust polio 
has aloost disappeared 



^- I don't know 





p-vatut 


IS 


11 


□ 


It 


□ 


5 


□ 


5 


□ 


, It 



3.2.08 Y/38 



N 



3.2.09 Z/08 

s 



ini'Sot'^™'.!!!''" "Uwent: -use only 8RIU1AKT so*p - U 

I 

A. Host soaps do not harv the environment Q 

B. BRILLIANT soap is aore effective at dtanlng ' * * ' ^' 

than other soaps 

C. Choice of soap should depend on whether or iwt 

the soap will ham the environment 



I don't know. 



Ihwu 5^*^ ^5"*^* Vou give hi. sone 

?; K c /J"' Kissors and iron nails. Hoi^ dots this fact relaU 



to his statevnt? 

A. It supports the statement. . 

B. It contradicts the statei^nt. 



C. 
0. 



to 



I don't know 



□ 


t6 


SI 


£9 


□ 


5 


□ 










H 


□ 


If 


□ 


H 


□ 


9 



3.2.10 2/12 



VS 



^ «re creatures that lived In the se.a alHIons of ytm ago. 
but re-^t .alive today. They had an outside shell, like a Chrt>ered 
«autllus does todiy. Some kinds of ann^nites ca«e in two liit^^lrf 
l^^t/I/*'^ C^«^ered Nautiluses ilso are large and Uall. 

The Urge ones are feiailes and the small ones are males &ci#ntitti 

l^^T. kind were !iSi?i *i;iir rrU 

c^hl r.iS^ kind were femalel. Uhich of the following 

can be said about this conclusion? iw^iwuinj, 

A. Scientists have no Interest In creatures which 

are extinct Q 

6. The conclusion is false because males art always 

bigger than fcmiles Q 

C. The conclusion U a poor one because wt will 

never see a living amnonitt Q 

The conclusion is a good one. although It can 

never be proved as deflniuly true 

^- I don't know. ...... Q 



p-vatut 
1 



U 



a£ 
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OBJECTIVE 3.2: USE RATIOHAL AM) CRlTlCAl THlHKlHS 

Two poles^ire sUndIng side by side is shown in the 
dlagrM below. One Is 12 • UlK the other is 8 ■ 
U11. Their shadows ire aeisured it th« um time 
ind ire 6 B ind 4 b long. 



3.2.11 2/37 
M 




Liter In the day the shadows haye chinged. The shadow of the longer 
pole Is now 9 • long. How long is the shadow of the shorter pole? 



3.2.12 Z/38 
W 



A. 5 M .... 

B. 6. 

C. 7 • .... 

D. 8 • .... 

^' I don't know 



Ovr greit grandparents used *«u$tard plasters'* as i cure for chest 
colds. Which DHi of the following would-tfT^'good scientific evidence 
for or igiinst the effectiveness, of this trcitaent? 

A. Oiti froia controlled experiments on the use of austird 

plisters on cold sufferers 

6. A prescription for austird plisters in in old nfrdiCil 

book ' 

C. Reconnendat ions fron several people who say austird 

plisters cured the« 

0. A cheaical study of austard to see whit is in it '. 



C. 1 don*t know 





p-VCLJbU 


o 


u 




li 


D 


41 


D 


$ 




1 
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1 
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75 


a 
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0 
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APPENDIX G 



schcxjl code 



Briti^ Columbia 

SCIENCE ASSESSMENT 
1982 
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BACKGROUNn INFORriATION 

^ 'HOW TO MARK YOUR ANSWERS 

Piiit an X be>6xcfe tjoa^ anMtK. 
For example: Do you live in Canada? 

. Yes 

'No , : ~ 



ERIC 



Did you write your school code 
number in the boxes on the 
front cover? If not, please 
do so now. 

What is your date of birth? 
Year:' 



Month : 



1962 or earlier 


^ 1 

6 




32 


196A 


59^ 


1965 


3^ 


1966 


0^ 


1967 or later. . 


0^ 




01 




02 




03 




0^4 




05 




06 


July 


• 07 




08 




09 




10 




11 




12 




48 ^ 




49 ^ 



Sex: 



4. Wha.t language did you use when 
ypu FIRST learned to speak? ^ . 



EngUsh 84 ^ 



Another 
language . 



45- 



5? 



^ 3: 



Jo 



5. What language do you NOW 
speak most often at home? 

English 94 ^ 

Another 

language 5 ^ 



6. In Gx^ade 8 were you 
attending a school 

J 

in this school 
district? 81 ' 

elsewhere in British 
' Columbia? 9j 

in'^^enother province 

of Canada? 6.^ 

outside Canada? . . . 3_/ ^ 

7. 'CheckALl of the 

following which you have 
successfully completed. 

[Hcuik (M that appbj]\ 



Science 8. . . 
Science 9. . . 
Science 10 . . 
Biology 11.'. 



97 



96 



94 



40 



Biology 12 8^ 



Chemistry 11 31 



Chemistry 12. . . 5_ 



Physics 11 21 



Physics'* 12 2 

Earth Science II . . . 5^ 

Geology 12 2^ 

Other Science 8 
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8- Check ALL Science courses 
you are taking .NOW? {Hcuil: 
alt tliat-apptui , 

Not taking any now> > , 43 ^ 

Science 8.*, 0^ 

Science 9 0 

< , Science (o P 

^ Biology 11 4^^ 

Biology 12 17 ^ 

' Chemi«stry 11 

themiscry 12 13 ^ 

Physics 11 6^ 

Physics 12 

Earth Science 11..V... 

Geology 12 3^ 

Other Science j 

• 9. In which qrade are you 
currently enrolled? 

Grade 9 0^^ 

Grade 10 0_^" 

Grade 11..'. ' 1 ^ 

Grade 12....: .\ . . . ^98'- 

10. Do you have a part-time 
job? 

No (Gc tc Qucbticn /:). 39 ^ 

.Yes, involving work * 
only on weekends 17 

Yes, involving work 

only on weekdays 5^ 

J ,.,Yes, involving work 
both weekdays and 
weekends 35 ' 

11. If yqu have a part-time job, 
how many hours oer week do 
you spend on it? 

Less than 5 hours 

5-10 hours 29 ' 

10-20 hours 46^ 

More than 20 hours 17'' 



12. At this time, what do you 
plan to do immediately 
after"* leaving secondary 
schopl? [Ma^fc end aiCy] . 



Attend a business 
school 2 

Attend vocational , art 
or trade training 
school t. ^ 02 



Attend a technical 
institute 5 



03 



Attend community 
college : university 
transfer program. . 14 

Attend community 

college;*career 

program - IQ 05 

s 

Attend a university 17 0^ 



GO TO 
\QUEST10N 
13 



Look for a iob. 



12 07 



Take a year off and 
then return to an 
education program. 13 

Take a year off and 
then look for a job 1 0^ 

Other plans jj^ 

Undecided 7 ^ ^ 



GO TO 
PAGE 6 



13. Do you plan to attend a 
col lege, an institute 
or a university 
immediately after 
graduation? (h\ail: cne 







Gc tc Oucif<c'ii 


M , . 




.18 2 


Go tc Oaebticn 


IS 
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Gc tc Oucifd'd 


16 
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14.- Only Those Planning to Attend ' 
College ~' 

' Which'ONE of the following 
colleges is your first choice 
to attend? 



cSmosun College 2_ 

Capilano College 5_ 



Cariboo College 



01 



02 



03 



Douglas College 8 

East Kootenay College. . 1 

Fraser Valley Callege.. 3 

Kwanflen College 7 ^'^ 

Malaspina College 8 

College of .New Caledonia 7 

North Island College... 1 



Northern Lights College 0 



Nor thwest College ^ \^ 

Okanagan College 10 



Selkirk College . 4 



Vancouver 'Community 
College 



12 



Out of Province 4 



Other 5 



Undecided . 6 



WOW GO TO 
OUESTlOhl 17 



3S. 



15. Only Those Planning t^ Attend 
An Institute 

Which ONE of the following 
institutes is your first 
choice to attend? 
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B.C.I.T. 



38 01 



Emily Carr Institute of 
Fine Arts — — 

Justice Institute of B.C. 0 

Open Learning Institute 0 

Pacific Marine Institute 1 



Pacific Vocational 
Institute , 



29 



Of) 



Out of Province 8 

other 10 °^ 

Undecided '. . . . 8 °^ 



mOJ GO 70 
OUESlTOhi 17 



16. Only Those Planning to Attend 
University 

Which ONE of the following 
universities is your first 
choice to attend? 

David Thompson University 
Centre . 0 ^ 

Simon Fraser University 17 ^ 

University of B.C 46 ^ 

University of Victoria. 20 

Out of Province . - ^8 

Other ' 

Undecided.. 4 ^ 
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17. AU Planning to Attend, a Po'^rSecoTidary Institution 



Indicate the ONE general alr^aiin 'which you intend/to study. 
(MaAfe^.cne only].' ■^••4 

Agriculture and Biological Sciences ^ 



01 



Autcr .Mechanics / • o^02 

<^ ■ ■ ' " ; • — ±_ \ 

Business Management and Business Sciences 12 

Communications ... r ^ . . A 1 0^4 

Community Services \^ \ 

Data Processing. . . . • * . ■ ^ 06 



Educati^TX^ \ ^ • 5 

^ Electrical/Electronic Technologi'es ' ^ 08 

Engineering and Applied Sciences \ ; , c *09 

Engineering "Technologies . ' ^ . o^l 0 

* ' ■ ■ ■ ;/ — ^ ' 

Fine,. Applied and Performing Arts * a n 

General Arts ^ 12 

Health Professions and Occupations \' ../ 3 

Heavy Duty Mechanics • . 2 

Hospitality Industry...^ - , ^ 

Humanititjs \.. . ''l 

^Mathematics and Physical Sciences ' 3 iv; 

Primary Industries (e.g. Forestry, Mining), J 

Secretarial Science..." • ^ *2 

.Social Sciences,.* 2 

,-, ..4 j5_? 1 



T don * t know. » * s> 



8 
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SCHOOL SCIENCE 

Oirectionsi J^e statements below tclj how some students feel about SCHOOL 
^ u- ? :* ^^^^ statement and then CIRCLE the choice 

which best describes how you feeT about it. 

• ^ Here is an example about skating which shows how to-m^rk your 
answer if you disagree with the statement. 

' SKATIfif, IS A HASTE OF TIME. 

i. » 

^^'^"Qly / > Can't * * Stronalv 

Disagree i CP jsagreej y Decide ^ Agree Agree 5 



^Please t)e as honest as possible in rating each statement. There is 
correct answer. Do not spend too much time on any one statement. 

— ^ : ' FORM /2X ' 



no 



r. I LIKE TO STUDY SDUNCE IN SCHOOL. 

* Strongly can't Stronolv 

Disagree Disagree-e Decide .1* Agree .'♦5 Agree .06 

2. I PEEL THE STUDY OF SCIENCE IN SCHOOL IS IMPORTANT. 

Strongly can't Stronalv 

. Disagree Disagree-^^ Decide Agree .^i Agree 

3. SCIEffCE IS DULL. 

Strongly can't Stronolv 

Disagree. 09 Disagree. ^2 TDecide.^"* Agree .21 Agree .0-* 

4. I DO NOT ENJOY SCIENCE. 

' Strongly canU Stronolv 

Disagree Disag<:ee •'♦^ Decide. Agree *2'« Agree 

I WOULD LIKE TO STUDY MORE, SCIENCE. 

Stronoly ^ Can't . Stronolv 

DisagrNs^.^i Disagree . ^6 Decide .^^^ Aqree .^^ Agree .0^ 

6. SCIENCE CLASSES APE BORING. 

Strongly ' ^ ca ' ' 

Disagr-ee.^5 Disagree •'♦^ Decide .le Agree. 2^ llrll^^^ 

7 SCIENCE IS A VALUABLE 3UBJECT. 

Strongly Can't ^ Strti^olv 

Disagree .01 OTsagree .08 Decide .1^ Agref •'-'5, Agree . 

8. TOO MANY HOURS IN SCH05l ARE DEVOTED TO SCIENCE^ « * * 



strongly . tan't Stronolv 

Disagree Disagree -^^ q^^^^^ .25 ^^^^^^ .08 Jg,°,'''^oi 



9. SCIENCE §H0l*tO BE REQUIRED EVERY SCHOOL YEAR. 
; * 

Strongly Can't Strongly 

Disagree*.^^ Disagree •'♦^ Decide Agree -2^ s Agree ^•^** 

10. WHAT ONE I.EARNS IN SCIENCE IS USEFUL OUTSIDE OF SCHOOL. 

Sjtrongly^ Can't Strongly 

Disagree .02 Disagre(e.i2 Decide -^^ Agree .S"* Agree -^2 



SCIENTISTS (\2.?<^) 



.1. SCIENTISTS ARE USUALLY ODD COMPARED WITH MOST OTHER PEOPLE I 
KNOW. • ' ' 

Strongly * Can't\ Strongly 

Disagree ''Disagree Decide Agree -^8 Agree .0^, 

2. SCIENTISTS USUALLy'oON'T GO ALONclilTH THIUGS'ORDINAJ^y PEOPLE * 
- LIKE TO DO. • ^ ,* ' 

Strongly * Can't Strongly ^ 

D1^i*aree.°^ DlS^aI•ee .^^ Dec tde -^^ Agree .21 ^Agree .02 

3. SCIENTISTS HAVE THE ANSWERS TO K)ST OF THE PROBLEMS OF OUR' SOCIETY. 

Stroftgly * ' Can't Strongly 

' ' Disagree. °5 Disagree. Decide . Agree .22 Agret .02 . 

^4. SCIENTISTS PUT A HIGH VALUE ON HUMAN LIFE. 

Strongly Can't Strongly 

^ Disagree Disagree'.* n Decide .33 Agree .'♦s Agree ,05 

5. SCIENTISTS ARE PROBABLY RIGHT WHEN THEY SAY TflAT THE PbANE'tS DO 
NOT DETERMINE SUCCESS AND FAILURE. IN OUR DAILY LIVES. 

StrongTy ' , Can' t Strongly 

Disagree. 92 Disagree. Decide.^^ Agree.**^ Agree .^3^^ ^ 

6. SCIENTISTS HAVE DONE MORE \\f<h\ THAN GOOD IN THIS WORLD. 
* « - 

Strongly Can't Strongly 

Disagi:ee.2^ Disagreei^^ Decide*^' Agree/^^ Agree .^^ 

7. .SCIENTISTS ARE HIGHLY INTELLIGENT. 

Strongly . Can' t Strongly 

Dis^gree*^^ Disagree^"**^ Decide- Agree Aoree 

8. SCIENTISTS HAVE BEEN .VERY HELPFUL TO 'WfjKtND. ^ - , ' 

, Strongly Can't ^ * Strongly /•) . 

Disagree-^^ Disagree-^^ Decide-^ ^ Agree-^^ Agree -^^ Ji 



% 



0. MORE SCIEKTISTS ARf URGENTLY NEEDED IN OUR SOCIETY. 

Strongly " Can't Stvonalv 

Disagree .Disagree- DTeclde -"^^ Agree --^ Agree 

IO4 SCIENTISTS ARE NARROW MINDED PEOPLE. 

Strongly Cann Stronalv 

Disagree. oisagree-^^ Decide Agree -^^ AgreS 

. 'SCIENCE AND SOCIETY C ll\ } 



^ K SCIENTIFIC PROGRESS AND. THE PROGRESS OF MAN GO TOGETHER. 

^ Strongly Can't Strongly 

Disagree. 52 Disagree. 11 Decide. Agree^^2 Agree .o^ 

2, SCIENTIFIC RESEARCH SHOULD NOT tiET m OF 7HE TAXPAYERS ' MONEY. 

Strongly . , Can't \ Strongly 

Disagree*^^ Disagr«e*^^ Qecide*^^ Agree*'^ Agree 

3. IN EVERYDAY LfFE^SCIENCE IS NOT AS PRACTICAL AS COWON SENSE. 

' . • Strongly . Can't r ^ Strongly^^ 

^ Disagree- Disagre^--^ Decide'"^ Agree*^^ Agree -^^ 

^ 4. SCIENCE IS IMPORTANT IN OUR LIVES. ' ' 

Strongly , • Can't Strongly 

Disagree*-^^ Disagree Decide Agree Agree 

SCIENCE IS NOT NECESSARY TO'iSOf lETY. 

Strongly Can't ^ Strongly 

Disagree Disagree Decide -^^ Agree -^^.^ Agree '^^ 

6. SCIENTIFIC UiVENTIONS AND DISCOVERIES HAVE DONE MORE GOOD THAN 
HARfTFOR MANKIND. * ' 

\ r 

Strongly Can't Strongly , . 

Disagree -"^ Disagree Decide Agree' Agree- * 

7. SCIEMCC IS NOT IMPORTANT IJ^EVERYDAY LIFE. 

Strongly \ \ Can't' , Strongly 

Disagree -"^ Disagree Decide Agree -Agree 

8. SCIINCE HAS CONTRIBUTED GREATLY TO THE ADVANCEflENt OF • 
CIVILIZATION. 

Strongly Can't Strongly 

Disagree -^^ Disagroe -^^ Decide Agree ♦^'^ -Agree '^^ 

9. THE PRODUCTS OF SCIENTIFIC WORK ARE f'AlNLY USEFUL TO SCIENTISTS 
CUT ARE riD|||||SEFUL TO THE AVERAGE PERSON. 



r-ni^r V Strongly ' 's2 Can't ■ Strongly^, 

ERIC OJ Disagree Disagree Decide Agree Agree •''^ 



10 SCIENtE WILL HAVE A TREMENDOUS EFFECT ON OUR LIVES IN THE FUTURE. 

Strongly Can't Strongly 

Disagree -"^ Disagree -^^ Decide -^^ Agree -^^ Agree 

11. SCIENCE EX:.STS FOR THE BENEFIT OF flANKINO. ' * 

Strongly ' Can't Strongly 

Disagree -"^ Disagree .Decide -'^ Agree -^^^ Agree 

12. 1 USE SCIENTIFIC IDEAS OR FACTS IN HY EVERYDAY LIFE. 

strongly Can't • Strongly 

Disagree-"^ Disagree -^^ Decide -^^ Agree -^^ Agree 

/ 

SPECIFIC ISSUES 

Directions: The statements below tell how some students feel about ^ 
SPECIFIC ISSUES IN SCIENCE. Read each statement and therr 
CIRCLE the choice which best describes how you feel about it. 

Here is an example about skating which shows how to mark your 
answer if you disagree, with the statement. 

SKATING IS A WASTE OF TIME. 

Stcongly ^ ' ^ Ca/i't Strongly • 

Disagree » l^isaqree^ Decide 3 Agree Agree ^ 

Please be as honest as possible in rating each statement. There is no 
correct answer. Do not ipend too much time ort any one statement. 

, FORM I2V ^ 

1. STUDENTS SHOULD LEARN m\t TO USE COMPUTERS. 

Strongly * Can't Strongly 

Oisagree-^J Disagree-^^ Decide- Agree-^^ Agree -^^ ^ ' 

2. SCIENTISTS SHOULD* DO MORE RESEARCH ABOUT CHEATING LIFE^N THE 
LABORATORY. 

<« 

Strongly ' Can't ' Strongly 

Disagree-o'^ Disagree-31 Decide -33 Agree -^^ Agree 

3. ELECTRICAL GENERATORS POHERED-BY COAL AND OIL CAUSE LESIS' - " 
POLLUTION THAN nOCLEAR PLANTS. \ ' ^ 

Strongly Can't * Strongly 

^ Disagree-*^ Disagree-" Decide -^^^ Agree •2'* Agree -^^ 

4. HIGHWAY SPEED LIMITS SHOULD BE HADE LOWER SO THAT WE CAN SAVE 
GASOLINE. 

Strongly Can't Strongly 

Si) 

Disagree-*^ Disagree-" Decide • Agree • Agree -^^ 



5. SCIENTISTS SHOULD CONDUCT EXPERIMEfiTS ON ANIMALS IF THEY THINK 
PEOPLE WILL BE HELPED. 

Strongly Can't ' Strongly 

Disdoree-- Disagree*^^ Decide* Agree-^^ Agree 

6. WE CAN USE ALL THE NATURAL GAS, OIL AND GASOLINE WE NEED NDW * 
BECAUSE FUTURE GENERATIONS WILL FIND NEW FORMS OF ENERGY. 

Strongly Can't Strongly 

DiSjigree •'^^ Disagree Decide '^^Agree -'^ Agree 

7. WE SHOULD GET BACK TO A SIMPLER WAY OF LIFE BY GETTING RID OF 
ALL THIS TECHNOLOGY. 

Strongly Can't Strongly 

Disagree ' Disagree Decide -^^Agree Agree .o** 

8. FACTORIES SHOULD BE REQUIRED TO REDUCE SflOKE POLLUTION EVEN 
IF PRICES GO UP. 

> Strongly .Can't StrOngl/ ' 

Disagree-'^ Disagree**'^ Decide • ^ Agree • Agree .3" 

9. PEOPLE SHOULD BE MORE CRITICAL OF COflPANlES' CLAIMS THAT 
THEIR MEDICAL DRUGS ARE^SAFE. 

Strongly - Can't - Strongly 

Disagree Disagrec^^ Decide • ^ ^ Agree '^o Agree .-5> 

5> 10. FARMERS AND RANCHERS SHOULD BE ABLE TO USE W<Y CHEMICAL 

7^ , SPRAYS THEY THINK ARE NECESSARY. 



I 



Strongly Can't Strongly 

Disagree-^^ Disagree*'*^ Decide-^^ Agree-*^^ Agree- - 

METHODS OF SCIENCE (I2.Y) 



ERIC 



1. SCIENTIFIC FACTS ARE USUALLY TRUE. , ^' 

Strdhgly Can't Strongly 

Disagree*^^ Difagree .2^ Decide J ^ Agree .f^J Agree .C6 

2 SCIENTIFIC IDEAS CAN USUALLY^BE PROVEN BY EXPERIMENT. 

Strongly Can't ' Strongly 

Disagree.'^ DUagree.oo Decide. 26 Agrees- Agree .07 

^. SCIENCE IS GETTING (;/.OSER AND CLOSER TO THE TRUTH. 

Strongly ^ Can't Strongl). 

Disagree." Disagree-^- Deaide - ^Agree.'-' Agree , 

4 mi SCUNjjfFlC FINDINGS HAVE BEEN A BLOW AGAINST C%tWH 

Strongly can't Strongly 

Disagree Disagree •'^^^ Decide .« ^ Agree .-^ Agr.ee .^i 



(^CONT^pJ) METHODS OF sg&NCg: 62 Y) 

5. LEARNING SCIENCE MAKES YOU MORE BROAWIINDED. 

Strongly Can 't Strongly 

* Disagree*'^'' Disagree Decide '-"^ Agree Agree - 

6. SCIENTISTS MUST BE, WILLING TO CHANGE THEIR IDEAS WHEN NEW 
INFORMATION BECOflES KNOWN. 

Strongly \^ Can't Strongly 

Disagree -^^ Disagree -^^ Decide Agree .^'^ Agree 

7 A USEFUL SCIENTIFIC THEORY fVAY NOT BE ENTIRELY CORRECT, BUT IT 
IS THE BEST IDEA SCIENTISTS HAVE BEEN ABLE TO* DEVELOP. 

Strongly * Can't Strongly ^ 

Disagree Disagree Decide '^"^ Agree Agree 

8. WHEN TRADITIONAL BELIEFS ARE IN CONFLICT WITH SCIENTIFIC 
DISCOVERIES. IT IS BETTER TO ACCEPT THE TRADITIONAL BELIEFS. 

Strongly Can't • Strongly 

Disagree Disagree .50 Decide .2? Agree • Agree .^-^ 

9. SCIENCE IS A WAY OF THINKING. 

Strongly Can't Strongly 

; ^ Disagree. 0^ Diia9ree.i7 Decide .13 Agree . S3 Agree .^'^ 

10. ONE OF^TME TflPORTANT JOBS OF A SCIENTIST 15, TO REPORT EXACTLY 

WHAF^fil^ SENSES TELL HIH. ^ ^ . • . ^ • ' 

Strongly ! Can't Strongly ^\ . 

Disagree Disagree*^^- Decide Agree v Agree 



V 



CAREERS IN SCIENCE C i ^ Y) 



1. " GOING INTO SCIENCE AS A CAREER WOULD BE WELL WORTH THE TIME 

AND EFFORT REQUIRED. ^ 

Strongly Can't Strongly 

Disagree*''^ Disagree'^ Decide**^ Agree Agree 

2. A CAREER IN'SCIENCE WOULD BE IDEALLY SUITED TO GIRLS. 

Strongly Can't * Strongly 

Disftgree^'^'^ Oisagree'^^ Decide* Agree'^** Agree 

3. A CAREER IN SCIENCE WOULD BE VERY SATISFYING. 

Strongly Can't Strongly 

Disagree*^^ Disagree-^^ Decide*^ Agree*'^ Agree 



36.: 



4; 



' ^0™i' ''''' SOME PFOPLE BUT 

Strongly c>n'<i- 

.~'«9ree-~^ O.^a^e-- Cec.dV- Agree -'3 A^^'^» 
ToiS' ' "'^''^ '"'^ '"^^""^ '^^ BECAUSE THE WORK ,S 

Strongly r^n'f 

^Msa,ree-- O.sa.ree.- Decide-- A,.ee llZ''\o. 



6. SCIENTIFIC WORK D0£5 NOT INTEREST ME. 

Strongly ' Can't 

disagree Disagree Decide-''^ 



Strongly 
Agi*ee -^^ Agree -'^ 



7. WORKING AS A SCIENTIST WOULD BE A DESIRABLE OCCUPATION. 



Strongly CarTT^ 
Disagree -^^ Disagree -^^ Decide' 



Strongly 
Agree Agree 



fi. A CAREER IN SCIENCE 'WOULD BE IDEALLY SUITED TO BOYS. 



Strongly Can't 
Disagree Disagree-"^ Decide Agree -'^ 



Strongly 
Agree -^^ 



9. 1 WOtlD BE WILLING TO TAKE A JOB RELATED TO SCIENTIFIC WORK. 
Strongly • Can'f r 

Hi.agree -O^ Disagree Decide -^^Agree Agre?'"^ .o"7 

10. SCIENCE WOULD BE TERRIBLE AS A LIFE'S CAREER. 

Strongly r;in»f 

O.sagree Disagree -^^ L.de -'.Agree Agre?'^ -O. 

11. I WOULO BE SATISFIED TO SPEND MY llfE AS A SCIENTIst. 

Strongly ^an'^ 

Disagree ..3 ^ec^de .%>Ag,ee Agre?'' .0. 

V2. SCIENCE WORK WOULO GIVE A GREAT DEAL OF PLEASURE, 

Strongly ^ Can't 

Disagree Disagree -^^ Decide-^^ Agree 

flREER^''"-' ^'^'^ ^^'^^^ ^^^^^I^G FOR A SCIENTIFIC 

» Strongly Can'f r 

Disagree -Oi Disagree Decide .30Agree .^-^ Ag«T" 



Strongly 
Agree •0'* 



o 
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S.ECOND AS$E$$ME^fT OF SCIENCE 

GRADE 12 1982 
Organization of Test Sterns 



Objective 

1.1 

1.2 



2.1 

2.2 
2.3 



3.1 
3.2 



QOMA'IN 1: SCIENCE PROCESSES 
Interpret Data 

Identify and Control Variables 



DOMAIN 2: KNOWLEDGE: RECALL AND 
' - " UNDERSTAND 



Te$,t Uems* 



X: 4,5,14,15 

Y: 5,6,8,11,22,23 



Page No. 



3-7 



X: , 7,10,.16,19,30,33,35' ^ 
Y:/ 2,9,14,21,28 ^"^^ 



X: 2,9,17,18,22,23,26, 



Major Concepts, Basic Principles,/ 
Laws and Supporting Facts of Science 27,31 

• ■ . Y: 1,4,7,18,20,27,33 



Applications of Science (Technology) X 
and the Nature of Science Y 



Safety Procedures 

DOMAIN 3: HIGHER LEVEL THINKING 
Evaluate Evidence for Conclusions 

Solve Abstract Problems 



1,13,20,21 
29,34 

3,12,29,32 
16,17,24,35 



X:* 6,8 • 

Y: 3,15,26.31 

X: . 11,24,25,28,34 
Y: 10,12,13,19,25, 
' 30,32 



12-17 

18-19 
20-22 



23-25 



26-30 



* X = Test Booklet X 
' Y = Test Booklet 'Y 



3 
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-OBJECTIVE 1.1: IHTERPRET DATA 



POWIN 1: SCIENCE WtOCESSES 



IHf the informitlofl bt)cm wtven 4n$»#er1n9 questions 4 and 5. 





MOST ACTIVE 


EWYME 


pH LEVEL 


wyltse 


6.2 


pepsin 


2.2 


■iUtse 


7.0 


Ucttse 


5.7 



l.l.Dl 

S 



X/04 




1.1.02 X/05 



AlVUse should be aost tctive in the^ 

A. south |g 

B. stMch - ^ ^ ' CD 

C. mil Intestine [ Q 

0. large intestine \ [ . . D 

E. I don't know Q 

f"*^ Intestine. The 

information given above tiould 1e4d one to Relieve that. 

A. naltase Is nost active In the part nearest the stomach □ 

1. lactase Is most active in the part nearest thi stoaich B 

• C. both are equally and very active In the part nearest — 
the stooach [j 

0. both are equally and very Active In all the sane places □ 

E. I don't know * Q 



ii a 

5 5 

7 a 

p-valut 

U V 

li iL 

17 U 

I I 

40 55 



Refer to the graphs below when answering questions 14 and 15. 

JIl!«r!f!!P 'i ®^ ^ graphs represent average monthly TEMPERATURES for U^ 

«?Sp1^ f!l? thrt!!;''^4M.?' represent avenge aonthly 



SAM nUMCSCO 
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X/14 FrcB the teu>erature dj 
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to 
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A. both cities have the sam average nonthly teerperature Increases In winter 



□ 



C. both cities have highest average tenjperatures In suamer 
0 



ayerage aionthly t<«peratures rise In winter In Vancouver, but drop in 
San Francisco *^ 



^l.l.M 

ys 



E. I don't know 



X/15 



Orj the basis of the grapff^ what Is the relationship between 
tewperature and rainfall' fn these cities? 



□ 
□ 



5 4 

rr 

S4 



15 
15 



A. Rainfall Increases ar teoperature Increases'* 
8- Rainfall ^decreases as tcnperature Increases. 

C. Rainfall decreases as teiJiperature decreases* ^ D 

0. Rainfall and temperature art Independent ^ Q 

E. I don*«t know Q 
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OBJECTIVE 1.1: 



1.1.05 Y/05 
M 



1.1.06 V06 



M 



Use tht following griph when insirtring questions S and 6. *^ ' 

sec hr DC«>«Kt w^d^d f Kop KEY 

S.9 32 fe^id t Reaction disUnce: .distance 

6.7 m Mre EM travel le<J between seeing 

13^^ 43 - "I danger and applying brakes, 

taim 0.4m f 1 Braking distance: tiia distance 

17.9 M imWi "I I— I a car needs- to stop. 

15.4 m ISTSm 

,22.3 80 mmm ♦ i . ^ 

Jgem 41.2 m *^ 

26.8 97. ^///Mm '.. I 

ao.lm . «0.0m ' 

Which of the following conclusions Is wst Justified? . p-wuut 

A. The higher one's speed, the longer It takes to react U 

S. As one doubles the speed, the toUl dIsUnce necessary for stopping pi 

becomes twice as great |^ 

C. For the speeds given, the greater the speed- the greater the- reaction distance Ufl H 1£ 
0. . The braking distance Is always greater than the distance travelled In pi 
reacting to the danger signal . ^ 

t. 1 dcn^t know • ' ^ " 

Fro« thenchart you could conclude that tht reaction ti»e^ of the average 

driver Is ' p.ud£ut 

A. less than one second. li il 

8. one second ' * 

C. a- little wore than one second JrrJ " " 

0. mich nore than tone sKond LJ 17 U 

E. I donU know • □ " " 



1.1.07 Y/08 

Ml 



A student wished to. find out how many ants there were in 
one square netre of his lawn. Ke divide^ one square aetre 
up Into 100 equal patches and counted the ants in flve^pf 
the oatchcs. Ke obtained the nuiA>ers of 3, 4, 4, 7 and 7. 



What Is the BEST estimate for the total niaaber of ants on one square 

•etrt> p-wfl£iit 

*• 400 ' ' □ « ^ 

B. SOO S 1* $i 

C. 7(« O •> j 

0. None of the above ^ LJ I? M 

E. I don't know : P U 



The treeline Is the highest altitude at 
which trees can grow. The following 
table relates treeline to dIsUnce from 
the equator. 



Distance fron 




Equator 


Treeline 


1000 k» 


4000 m 


2500 kai 


3500 m 


5000 km 


3000 m 


6500 km 


1500 m 



1.1.08 Y/U 

VS 



According to the table above, the farther you are from the ^ator 



A. the higher the treeline. 

B. the lower the treeline. 

C. the taller the trees. . 

D. the smaller the trees. . 



E. i don*t know. 



□ 

□ 
□ 

□ 



I * 5 

21 12 

5 I 

9 9 

( i 
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I: INTERPRET WTA ' ' ' ^ j 

Use thei^r»p^ belpw when «n$*eri(iw ^estions 22 and 2^/ 



Id n 



Percent of seeds 
genofnatlng 




1.K09 Y/22 

M 



- • T1»c (in hours) 

Whkh OHE treitnent of seeds seems to be HOST effective for starting 
jenilntiion in « mxIm nunber of seeds (i.e., for breaking dorsMcy)? 



». Bill tbrision 

C. Threshing wchine abrasion ^ \ 

0. Sulfuric Kid . . .\ ..... 



1.1.10 Y/23 



If treatment were giveifrtor only six hours, which, ONE would be HOST 

5rr*^^!'!/°'/^*'^^"?.'^^""^"'^^°" ^" • ■•^^•^ niirt>er of seeds <i.e-. 
for breaking dorwncyfV - . 

A. Concentrited acid Q 

•» Ball Mill abrasion . . ] [ ] ! * 

Threshing aachine abrasion ^\ ^ . . ! ! ] 

0. Sulfuric acid • 



I don't know 













T5 15 






□ 




□ 


If 15 




p-vaJbit 


□ 


1 ,4 


□ 


f i 






□ 


n N 


□ 


17 U 



OBJECTIVE 1.2: iDEKTinr AND CONTROL VARIABLES 

X/07 sornc Chickens lay an egg *1«ost every day. Other chickens produce v«ry 
rew eggs. A study is planned to examine factors that Bight affect the 
number of eggs produced by chickens. Which of the following is NOT 



1^.01 




M 



t suitable h/pothesis for the study? 

A, More eggs are produced by chickens that- receive 

■ore hours of light ' Q 

8. The Jarger the cage for chickens, the aorc^ eggs 
they win product 

C. The aore eggs produced by chickens, the aore 
»«ight they lose. • . • 



I I 



D. The »ore protein there is in the feed, the mrt 
eggs are produced . . . 

g. I don*t know. ^ 



1.2.02 X/^ 



1.2.03 X/16 
S 



If you were given a strange new wild animal that looked sonething like 

A. Give it plenty of each kind of food irfiich you think „ 
^ it night like and see how auch of each it eats £) 

' B;"6ive it one kind of aeat and see how nuch It eats 

C. Give it fruit a/)d vegetables arfd^stfe how auch it tats * . . . . 

0. Give it a special cat family food and see how auch it eats ' 

E. I don*t know. ... . . ; ^ , ^ 

Which variable belpw aust be held constant if you want to find out 
i^ich of two kinds of cloth absorbs water better? 

A- The length^of tine the^^^loths are in water 

B. »The kind of cloth ' 

C. The colour of thi cloth • 

0. The height that the water rises in each cloth 



g- I <Jon't know 



□ 


u 


;9 

i 






4± 


□ 


IX 


T9 


□ 


\\ 


f 






SI 






□ 


f 




□ 


\ 




□ 


19 


ri 


□ 


9 


7 




p-uoXut 






5£ 


B 


15 


ts 




u 


1 


□ 


to 


15 


□ 


i 


4 
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OeOCCTtVC 1.2: 
1.2*04 X/19 



1.2.05 Xy30 



1.2.06 X/33 



M 



lOEHTinr AXD CONTROL VARIABLES ^ , f J^fj 

A group of ttu(rents conducted tn expertaent to determine the effect of 
heating on the germination of sunflower seeds. Whkh of the variables 

listed below Is LEAST Important to control In this experiment? p-wo^e 

A. The degree to which the seeds «re heated • , O ^ ^ 

I. The amount of moisture : LJ ^ ^ 

C. The type of soil used .• * S " 

D. The si2e of container used W il 

E. I don't know D * ^ 

Mhlch ONE of thtse would make the w*ter in a small region of the ocean 

MORE saltyr p-vatut 

A. Vater from a river running into It ^ ^ ^ 

b! Evaporation of a lot of the water • • • ii E 

,C. Melting an iceberg In the region . • .*T LJ 9 7 « 

D. Heavy rainfall over the rtglon LJ 

I. ! don't kno. . . ■ D M JO 

In a teaching experiment fifty students were divided at random into two 

equal groups. One group was taught using igneous rocks; the other 

Group used sedlDcntary rocks. Both classes^were held In the afternoon* 

In the experiment, the factor which was NOT held constant was p>va6xe 

A. the size of the groups. • . • ..I . □ I I 

I. the topic of rocks V. □ « " 

C. the type of rocks. . H £1 f£ 

D. the time of day of the classes • • • D U U 

E. I don*t know D U 1^ 



1.2.07 X/35 



1.2.08 Y/02 



ST 



1.3.09 Y/09 



M 



Which of the following pieces of information is NOT needed for choosing 
«n electric motor to drive an elevator? 

A. The required acceleration of the elevator O 

B. The mtxlmun weight of the passengers (Zl 

C. The height of the building . . ' *' S) 

O^^-Jhe voltage of the electric supply * D 

F. fiaJonU know . . . * : □ 

. ^ , ^ L ■ 

The Influence of two new drugs on Crade 11 students* ability to leanf 

Is to be tested. ^ Which of the variables listed below would be MOST 

important to control In th^ experiments? ^ 

A. The location of the experiment □ 

B. The time of day the drugs* are given LJ 

C. The amount of each drug taken ® 

0. The a^ of the students LJ 

E. I don't know • ^ 

Salt may be added to a solution until It will float an egg. this 
statement is based on the assuiH)tion that all eggs have 

A. equal weight ^ ^ . LJ' 

B. equti volume * * ^ . LJ 

C. equal density. * ' * \ * * S 

D. about the-same shape./ • . . * • • • • LJ 

E. I don't know . . . □ 
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15 13 



p-yaJbit 

t 
t 

15' 

5 

S 



M II 



13 

il 
16 



II 
II 



II U 



OBJECTIVe 1.2: fDENTIFY AMD COKTROL VAXIAIieS 



1.2.10 T/14 

w 



1.2.11 r/21 



EIGHT b^an seeds were geminated, then divided Into FOUR groups of tm setds each. 
One groopof two seeds was grown under RED light, another under YELLOW light, another 
under SLUE light and the fourth under ordinary WHITE light. At the end of tw6 jj^ks , 
each groupof plants wms Measured to see «hich group of plants had nrown the^st. 
This cxperii>ent cduld best be iaproved by 

A. giving aore water to the plants grown under red light Q 

Increasing the number of seeds flrown In aach of the four grwns El 

growing pUnts also wnder jwrple light . . ^ D 

•easuring -the growth of the plants each day."" D 

I don't know > , . Q 

Sue wants to find out what sight affect the length of bean seedlings. She places 
a bean'wrapped In noist tissue paper In each of ten Identical test tubes. She 
puts five tubes on a rack In a sunny window. She puts the other five tubes on a 
rack In a dark refrigerator^ She Misures the lengths of the bean seedlings in 
each group after one week. Which of the following variables «1ght affect the 
length of the seedlings to answer her question? 

A, tight and the amount of ttae 

Light and tonperaturc 

Moisture and the length of the test tubes 



B. 

C. 
0. 

E. 



I don*t know 



1.2.12 Y/28 



A farwer noticed that on two occasions when he heard an owl hooting in the 
evening. It rained that night. He concluded that owls hoot before It rains. 
How would you describe his conclusion. 

A. Nothing was wrong with his conclusion ' O 

•« His conclusion wa^ based on Insufficient dau 

C. Conclusions of this typfe can never be scientific because there Is no way i— i . 
to gather sufficient data LJ/ 



D. To conplcte the experia 

E. I don't know . . . ? . 



snt,.he needs' to record the aabtmt of rainfall. 



DOMAIN KWnwLCDGE: RECALL AND UKDERSTAND 
OBJECTIVE 2.1: HAJOR CONCEPTS, BASIC PRINCIPLES, LAWS AND SUPPORTING FACTS OF SCIENCE 

If a neutral ato« losts an electron, which of the following Is forwed? 

A. A uas • . ^ , / \ ^ , 

8» An loo * . 

C. An acid . . . ' 

• 0. A radical 

A Molecule : 

F. I don't know 



2.1.01 X/02 



2.1.J02 X/09 



A fossil of an ocean fish wis found in a rock outcrop on a Mountain. / 
This probably Means that / 

^ A. f ish once lived on the mountain Ji D 

1. the relative humidity was once very high / • • 

□ 

C. the Mountain was raised up after iht fish died 

D. fish used to be anphibians like toads and frogs 

E. the fossil fish was probably carried to the Mountain 



§KMdt 

U n 



5 

tl 
3 

52 $0 
U IS 





p-vaiut 




♦ 7 




iL 51 


□ 


$ 3 


□ 


t7 14 


. o 


7 1 




by k great flood. 
I don't know. 



□ 


30 27 






□ 




□ 






41 il 


□ 


7 S 


□ 


46 31 ^ 




6 5 



2.1.03 X/17 



In which of the following ways does a swle of stCM differ fro* a 
sample of ice? The aoleculcs of steaia 



□ 



' ^» aiove aorc slowly 

are smaller. , . » 

C. cotitain less energy 

0. are.closer together. . Q 

E» are farther apart. \ . . • / • . 0 

F. I don't Inqw. . , 1 □ 
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p-vsXut 

^ 3 3 

3 3 

^ 2 

n ♦ ^ 

il il 

n 15 



WEcrm 2.1 



2.1: 

2.1 



WUOR CWtCEPTS, BASIC PRINCIPLES, LAWS Mfl SUPPORTING FACTS OF SCIEHCE 
The human esbryo Rorm«Uy develops In tKe 

K ebdosioil c#vUy • 



10 It 

. . . □ ; ^ ♦ 

O w 

; . . □ - 3 t 

. . . 57 W 

E. vt9ln« . . . ^ □ 7 4 

F. I 4tn*t know D ' 10 H 



6. ovAry. • 

C. oviduct. 
0. ut«rus. 



X/22 The food Mttlch would provide the «ost proUIn for building and 
repairing body tissues fs 

J. t A. 9reen btans. 

^ B. boiled potatoes 

C. oat^al • • 

0. lean aeat. 



E. 1 don't know. 



o 
o 
□ 

□ 



p-uoCxie 
17 
5 

64 



10 



1AM X/23 



A stretffl which Is deepening Its valltey In an area previously eroded Is 
considered to be ' % 



A, o'ld. 



B. Mature. . . 

C. rejuvenated. 



0. yoong.^* . • 
E. I don't know. 



□ 
□ 



P'vatut 
.31, 14 
U 15 
tS- 53 



1} 

to 



M 



ZA.oy .Xy26' In Ums^f^the the*lry of nattiral selection, why do Jlraffes have such long nec^cs? * p^s^t 

9 A. Stretching to get food In high trees-h«$ Mde their necks longer. . . . LJ ♦ 

/ S 0, jKere Is southing Inside of giraffes which keeps "iking longer necks • • • U{ ^ ' 

^ ' . C. Giraffe food conUlned vltanlns which caused the vertebrae to lengU^jW. . . L) ♦ 5 

D. Giraffe necks have gotten longer and longer as t1«e has gone on» but • 

nobody has any Idea why this Is . . LJ " 

* E. Giraffes, bom with the longest necks have been able tp stay alive when ira . 

V food MS scarce and have passed ^thls traltonto their offspring". . . . Iffl 11 

r , p.. 1 don't know. ' . . □ 

2.1.06 XJZ7 The particles w>st directly Involved In fer«1ng cheMlcal bonds are p-valut 

S ; A.:eltctrons.^ "'^ S ll^ii 

1. neutrons. ' '. H ^ ' 

^ * C. photons □ '5 

^ • . 4 . D. positrons t U ^ ^ 

E. protons ^ \-' ^ 

' ; r. I don't know. ..... . . ... B'tO tS 

2.1.09 X/31 Which'of these concepts can be used to explain why a driver who is 

not wearing « seat belt luy be thrown through the windshield If his . ^ 

car stops suddenly) ^^ " * p-va£ue 

S , '"^y*^/ * • • • , ^ 

^ 1. Friction U » ' 

C. Potential ftnsrgy * • • LJ U fO 

D. ^rtia ^ ; S^39 f£ 

^ E. Hechanical.advahtage * U '5 * 

don't koo. * « « 



\ . ' 

OBJEaiVE COKCEPTS. BASIC PRINCIPLES, LAW AND SUPPORTIHfi FACTS OF ZClVKt 

lAAO Y/OI ^Belting 4 lixture of pcmdtni Iroft «nd sulfur will result' In the • 
fqnnitlon of 

^ A. a single eltwnt ' D 

8. two other elements , , 

C. i'solution, . ♦ • • • , * , 

0. »n iUoy. ' D 

E» « ccopound. • K 

F. I don't kno^ ^ D 

« * 

,1 * . 

2.J.U Y/04 ittit Is tJvt„iMin «iy th«t w*ting helps your body? 

5 i ^ A. It helps cool jrour body. IS 

B. It 9ets rid of the s«lt In your body ; Q- 

C. It keeps fou fro* Citching cold. , , Q 

D. It keeps your skin aolst T . , . . ^ □ 

E. I don't kno*< D 

2.1. 12 Y/07 In hot cllMtes the Advintage of buildings tflth white surfaces Is that . 

t *h1te surfices effectively * ^ . 

J . A. reflect light ./ : , ® 

diffract light / . , ^ D 

C. absorb light. • 1 * * * * ^ 

\ D. rtfract ifght ! , \ • • • • D 

E , I don't kno« v ^ D 

— — ■ * ' 

2.1.13 •Y/IB V Green plants are Ijiportant to antaals because the pUnts 

* ^ , constfse both food and oxygen. ^ O 

* B. conS|<me food and give off oxygen.^ • • \ ' D' 

* V ^* consurfie food and give off carbon dioxide □ 

0- produce food and g!vt off oxygen* . . \ ^1X1 

E. produce food and give off carbon dioxide t /..^ . • ^ C] 

f» I don't know • . , . D 



gAadv 
10 n 

5 5 
5 < 

IS i 
9 I 

t4 >30 



« £5 

30 *f9 

0 I 

4 S 



p- value 
74 U 
4 S 
$ 5 
*J5 ly 



10 $ 

4 3 

57 *3 

15 U 



5 



I.I. 14 Y/2n Ascertain MChlne Is said to be SOS efficient. Uhat does this aean? 



S ^A. The MChlne Is not useful for the taik perfonned 

B. The ibachlne 'operates with no loss of energy SOX 

t of the ti»e . , , . . / . 

C. Only 50S of the work put Into th^'Mchlne Is returned ^ 

as useful work .done* 

* 0. 5 OX of the energy put Hnt 

E.-;Only SOX of the work pot ift<o the wchine can be 






p-v«£ue 






□ 


f 9 




43 50 




13 10 


□ 


17, n 


□ 


13 ft 



F. I don't knoM ; % , . D I 
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OWECTIVE 2^1: "WUOt CONCEPTS. BAJIC WIHCIPlES. LAWS «© SUPPORTING FACTS OF SCIENCE ^^<^dt 

P 

Look at tK)^ d1i9rM,be1o«f. m 



r ' ' / / > 




B , ^ Moon j . Q 



A 



2.1.15 Y/27 ^ sun i,ould b€ located at position ^ p*uaZxie 

A ; . . ; i « 

M , □ .ff w 

c'' • □ n 1 

\ ' o. . ^^ ^ El £i 11 

E.I don't know , . . ■ ; > . D 

2^.1.16 X/3i^ Think of diving Into the ocean near the Equnor. As you 90 dteptr. the 
Mter gets colder* because 

p-v«Zue 

A. the saltiest water Is always coldest and tinks to Fl . * ^ 
M * the bottom ^ J=^ ^ ' 

B. wam water U lighter th»n cojd water. and stays on top. • . /• H IL il' 

C. the deeper water Is not .fa contact with the air U Si 51 

• .0. volcanic activity wtms only the upper layers of ' n . « 

' the water. ..^ 3 x 

t. I donate know. * D ^ 

v - : — : . 



M 

'0. space* 



OiOECTIVE 2.2: APfllCATIONS OF SCIENCE (TECHNOLOGY) -AND THE HATURE'OF SCIENCE 

2.2.01 X/01 About which of these subjects do t^le^tlsts know everytttlngl ' ^ p^ue 

§ IS 

»• Trees : q ^ ^ 

c. Tooth decv !i ^11^**^ □» 

^ 

, E. I don't know 

aUi.02 X/ia A fawus scientist once wrotfe: 'lelng well 4 nforeed about sjtlence , ' 

• Is not the sane thing as understanding science". Fro« this potation \ / - f , 
It follows tiwt 

A. one acaufres an understanding of science by' . p-^a£ue 

learning the laws and prlH^iples which Art* ^ ^ ' , , pi' ./ x- 

VS . n>«nd In the sconce textbooks ^ . • . ^-J • 

1. understanding science Mans eore than le^jmlng the ^ " 53 m it 

ftcts #nd princlplts of science. 4' ...... . ^. • • v ^ la 21 

'"''"^^ ^ C. the only way that people* can understand science Is' ^ . 

through a greater presentation of sclen^flc rn - .a- 

information . . i LJ 

' Dl Itnowln^ a great deal about science ^s actually a fl m 7 

handicap to really understanding science 

. E. Idon'tkmm. r ; , • • ;•• □ " 

■ — t ' " ' ' ■ ' 

2.2.03 X/29 VhUh ONE of the following Is a THEOItY? & . ' ^* 

p*Mitue 

A. All substances on the planet Earth consist of . » . ir* 

protons, el^trons and neutrons. .... ^ .-^-r ....... • I9J 21 £i 

5 b'. fk aetre contains 100 oi.,. ..<..'. \ ... y. % ^ . U 5^ ^ 

C. Light travels at 300.000. • per second: : P < 

^ D. The. Earth Is ISO^OOO.tXX) laaJ>o« tfe 4un.\ U 

E. j don't know. . /.f'."^ .... : . . □ " 



1> 



OBJECTIVE 2.2: ^APPLICATIOfiS OF SCIENCE (TECwilOSy) AM) THE MTUHE OF SCIENCE 



2.2.04 X/21 
M 



g^adt 

Iftich of the tolloflng is m tctwitjr of science rather tHan Uchnolofy? p-uo^ic. 

A. Curing an lllntss . . , . D 5* 5' 

B. Explainlng how a dtUa fohs . • • , S 5o 55 

C. Preserving food * ' D' 17 77 

0, Cowaufllcating information by coi^ter ; , D M M 

E. I don't knw : ' ; Q ;j j, 



2*2.05 t/29 

s 



<J<H1ch of the following represents the LOWEST degree of certainty? 
Conclfrsion . , . , 

1. 



Pr.lnclple 
C/ Hypothesis 
0. Fact 




□ t; n 

□ to u 

S 46 57 

□ ;o * 
U ;5 10 



A. It U not wrong for the scientist to discover ti^ . p-vattie 

^cheaJca) but It would be wrong to use It, . , ; , g jq jf 

8. U Is not wrong for the scientist to discover the ' — 

^ chemical and It would not be wrong to we It, • . ^ Q 10 I 

C. It was wrong for the rclentlst to discover the cheilcaK . • □ jo ^ 

J*>«'tknow □ 10 10^ 



OBJECTIVE 2,3: SAFEH PROCEDURES i . ^ 

2,3,0l X/03 J A student Is bcUin^ water in a. stoppered glass jar or flask as 
■ «hown. What precaution would you take if you saw this? ' 



A. r«ned1ate1y turn off the gas to the burner E 

B. Hake stopper is In tightly so the steaai c#nn^t* * * g 

Make sure the gas line does not becow disconnecUd, ! ! ! ! □ 

0. reep the burher turned down to low heat, O 

E, I d(^*t know, . , 




2.3.02^ X/12 

S :\ 



Which of the following substances aust be kept away fro« sparks or * 
open flattes? ^ 

A, Hydrochloric and sulfuric acid 

B, $odf« hydroxide/and potassium hydroxide-, * 

C, Alcx>hol and ether ^ , ,E) 

. 0, Tift'and lead ,* ! ! , !D 

* E. -I don'CJcnow ..... . : ^ ^ . . . □ 

2*3.03 X/29 The purpose of a fuse or circuit breAer Is to 



7 a , 

50 !9 



M 



turn lights on and off. \ . . . : - . , . i *, Q 

protect circuits ^roa carrying too such electricity, H 

C. protect* people fro« getting electrif shocks. . . ^ D 

0* save electricity from being waited, . ♦ . / ' O 

" regulate the noi*er of volts In the circuit. . . • ' Q 

F, I donH.know \ \ >. . . . T; . , . □ 



V 



15 ;5 

11 7 

fL IL 

1 I 

< 5 5 

5 5 

55 $5 

I 5 

4 t 

tl U 

" I $ 



ERIC 
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OUECTIVE 2.3: 
2.3.04 W 

) 



tou hive b«tn gWefl tht iislgrMent to Identify which one of five^itiC 
powders U table salt. To test, |ou should do AIL of the following 
£XC£PT 

A. d1sso1ve»^o«c of the poifdcr in wtter and test for ^ * 

each Ion * * f 



to 12 



' e. taste the white powders."., > ' 

^ C. coo^^re the solubility of this powder with that of - 



salt. 



0. exaaine the crystals under a Microscope: silt has 
cubic crysta^li. 



E. I dor^t know. 



□ .1 « 

H ^M. it, 

□ »9 J7 

□ 7 S 



2.3.05 took at the dlayrias below 




A B C 

Miich Is the correct iNethod of heating a HquI^ a test tube? 

B. 
C. 
D. 





□ T7 



\ 



15 U 
4 /5 
15 13 



E. I don*t know 



2.3.06 r/l7 
.W 



When diluting an acid, which Is the correct procedure? 



A. Add waUr to acjd 

i^Add acid to water. . . ^. .4^. 

C. Md water to one^half of the acid and then add the 
. rcaulnder of the acid. • 1 » 

0. Pour acid and water togtthtr Into an eapty beaker. 



E. .1 don*t know. 



,5.3.07 t/24 



Uha^ Is the safe wly to smll odours? 



A. Wear a gas MSk and keep far fpm the source of the odours. 

. i- Haft the gas toward your nose with your hand. # 

C. Leave the area, bteause you s^utd never 

deliberately s»eli che«1cals 

0. Bring the container giving odours close to your ncit. ' . . 



E. 1 don't know. 



2.3.08 ,Y/^ You art going to light a bunsen burner* Uhat should you do Just before 
you turn on the gas} < > - . 

^ ' A. Cuess at the position at which the air control 

M should be open for proper burning 1 

i- Close. the air control ccwpletely . . . » • 

' V ' C. Leave the air control as you found 1t« since 4t 
' " » ' - probably is in the.jMOtect^pqsition. 

0. Open the fir control eao0pltttly r"4~^. 



£• I donn know. 



□ 


t 5 


□ 




50 so- 




li tl 


□ 


M 10 




13 ft 


□ 


fj is 






□ 


4 4 




$6 U 


□ 


jr. 








$ 1 




p-uatoc 




fl H 




IL 41 




S 4 


□ 




□ 





OBJECTIVE J. 1< EVALUATE EVIOEKCE FOR COCLUSIONS 
Look it this picture. 



HIGHER LEVEL THIHXIKG 




Whit observation cm you Mke from U? 



3.1.02 
ST 



x/oe. 



K student, hid ,threc beikers cbntifnlng ^ ^ 

liquids. To each beiker he added lOg WXSi*LK.#Ai^ 
of Powder X. The r^Us ire showT fesSjtiiiS^***^ 
below. Liquid A 



liquid I Liquid C 
PoMdtr X 



^Ich inferet)ce Is best supported by the sbove observitioosr^*'' ^ 
A. Liquids A »nd C are the %m ^ 

8.-lLlQuidSrA and I ire HOT the swc. . . » . . [ [ . . . 

CjLiqulds A» 8 end C ire ill the SMe 

0. Liquids 8 ind C ire HOT the %mm * 



E. I tSbn*t know. 



□ 

□ 
□ 

□ 



10 }t 



A. 


A person Is holding powder frm the box In the 


□ 


u it 


B. 


A person Is stirring biking sode into wter. . . . 


o 


n 


n 


C. 


A person is taking something fron the Bcisirlng 


□ 


1 


7 


0. 


A person Is*^ holding i spoon with southing in the 




55 


51 


E. 




□ 


i 





t 
If 
t 

4 



3.X.^Y/03 

w 



A poea entitled -The Ancient HirlntV-- contains the lines: 
"The Sun now rose upon the right 
• Out of the sea cm« he, 
Stin hid In.alst, and on the left 
Uent down Into the sea.* 

In which direction w the Ancient JUrifter sailing? 

A. 'worth 
i- South 
C. East . 

* 0. 




West .... 

^» t don't know 



IHnrt^'i^ifi? l*^^^^^J^ °^ ip^rrylng 50 concrete blocks 



p-vatut 

B £1 1 

□ H I 

□ »J I 

□ I» I 



1 



3.1.04 Y/15 



Bo/ 1 


Before: 




After; 


Be 


toy 2 


Befofe: 


74 


After: 


100 



• * # 

A. The •e«"re«enti are insufficient to decide whose heart 

is the aore powerful dr^wtjo did the work aore qJlckty. . . , 

B. Boy 1 has a aore powerful heart thin loy 2 f 

C. Boy 1 has a less powerful heart than Boy 2 * \\ \ \ \ \ 

, D. Boy 1 did the work Nore quickly than loy 2. • 

E. I don't know 





p-^uo/uc 




si 50 






B 






■4 3 


□ 


10 I 



OBJECTm 3.1: 



tV^UATE EVIDEHCE FOR GtliaUSIOie ^ 

In th« diigrMS b«low,. Bottles 1 tnd 2 ire^exictly lUke. HOWEVER. THEV MAY IE AT 
O^FFEREHT TEMPERATURES.^. 
BottTe 1 cont«'1n» i substance 
%rh1ch Is transferred to 
Bottle 2 without tny loss. 



W 12 





3.1.05 Y/26 



Which one of the following Is the best explinition of whit you see in 
the dIagrMs? - 

A. In Bottle 1, the substance it i gis end In 

Bottle 2 the substance 1$ a liquid. . . . , 

8-^^Bottle 1, the Substance is a liquid and In 

Bottle 2 tht substance is a gas 

C. In Bottle 1, the substance is a solid and In 

Bottle 2 the substance Is a liquid 

0.« In Bottle 1, the substme has less aass than in 



^ »UfcfclV ........... .... 

E. 1 don't icnow : . . < 



look at the figure below. 

S This figure deiaonstrates thai 

A. the deeper the liquid, the greater the liquid 

pressure r . . . . 

liquid aoves at different speeds 

C. air pressure causes the liquid to shoot out . 




I don't know. 



OBJECTIVE 3.2: 
3.2.Q1 x/n 



Look at the food Mb below. 



pCOUOAAS. 



^SNAKES 

//\\ 

RABBITS 





\ ~ ] 

SaVE ABSTRACT PROBLEMS ^ ^ , ^ 

IThe fact that av's systaa of capillaries consists of numerous vessels 'with very 

Ismail dlaneters rather than a few larger vessels <s advantkgeous because k 

.A. a sK^ller volune of blood coMS dnto conUc| with the cells. . . ^ U 

B. the blood Is distributed aorc unlfonaly through the tissues ® 

C. th^ heart can ptap blood through the body with less tffort . . . ^ . . . D 

*0. the blood pressure In the aVuries is dtcreased / D 

E. the rate of blood flow is locrtased D 

.F. I don't know , , Q 



D 


9 7^ 






□ 


« t 




n ' to 




tt \4 


•B 


p'vaJtuut 
$0 57 
S ^ 


.□ 


fl 15 
If H 




1 1 



J t 

it 1£ 

u to 

i 5 

;9 U 



RASS 



BACTERIA AND 
TOADSTOOLS 

A. grasses , 

B. .toadstools. ....... ^ , 

C. aiice. . . . . ;* . 

B. dter. . .1 

• E. I tfonU knoM u . □ - " J4 



3.2.02 1/24 The only producers shown in the food web are 



p-ut£ue 
U 41 
51 55 

f f 
4 5 



^ 



OBJECTIVE 3.2: SaVE ABSTMCT KOeiEMS 

In the dlt^MS btfow, I, Y wd 2 represent three In 4 circuit. 
Wilch also include* a bitter/ and a switch S. J^^rcuu. 



««Ade 

10 n 



3.2.03 X/25 wtten the Switch 1$ open, I fails to light while Y^and 2 do light. Uhlct) 
one of the tollwing circuits 1$ Jt?* . . »• r 



A. 
B. 
C. 
D. 
E. 



I don't know 



3.2.04 X/28 When so^ pink food colovring is dissolved In water, the water turns 
pink. The best explanation for this Is that all 



□ 
□ 



0 A. substances are -coeposed of atoss 

B- substances are eooposed^of Molecules which aove. 

C. ttojecules are very close together 

-^lecules are coi^>ostd of atiis which aove. . . 
E. I don't know ^ . 



3r.2.05 x/34. 



W 



Scientists are skeptical ;t>frKJEarth has been visited by beings froe 
outside the solar ,sys tee becathe 

A. there. Is no life anywhejV in tlie Universe except on 
Earth T\ 



1. the distances between stars are enonaous 

C. only crackpots betieveMn such nonsense 

0. few places ouj;>1de the solar system can support life D 

E. I don»t know . _ . 



3.2.06 Y/10 



A man whose blood type is OA marries a woaian whose blood type It Oe 
Tlielr offspring could not have which of the following blood types? 



A. AA 

I. AB 

C. OA 

D. 01 

t. 00 



P. I don't know 



□ 



lEI 
□ 
□ 
□ 
□ 

□ 



3.2.07 
W 



Y/12 



AtJK)sphtr1c carbon dioxide It beUeved to be Increasing due to 

A. decreas^arbon dioxide fixation by green plants . ♦ D 

B. Increased release fro« volcanoes D 

C. Increased burning of fossil futU B 

0., cutting down of too Many trees Q 

„ £. I don't know.' . . . ^ \ ^ . O 



p-ua£ue 
JlS 16 

5 5 

6 4 . 

5 5 
14 IS 





p-vatstt. 


f $ * 




.11 it ' 


:B 


1 $ 


.a 


% 


ft U 



' p-votue 
7 5 

S4 5f 



p-uctCue 

11 E 



5 
5 



t 
t 

}4 



to U 

H U 

4 5 

« 37 

to to 

SO t^ 



361 



OBOECTIVE 3.2: 
3.2.08 Y/I3 



M 



3.2.09 

S 



a^^a.io Y/25 



SOtVE^ABSTTUCT PtmEK " ** 

Which of the following JouU bt the'ufeit pUce to bt during * 
th under St om? 

A. Neir I Itke ... ^ .... k, * ' * n 

e: Under t tree ^. >. , . • • 

C. W in open field *• ' 

0. In w tutoaobllt / ' * 

E. I don't know ^ . ... * - - 

If the Ecrth*s als were to be tipped ft inUng^e of 10* Instead of ?3\ ^ ^ ^ 
which of the following would be true?' , , . 

A. The yetr would be lonocr thtn tt present D 

B. There would be only hUf n many hours of daylight In pj 

t yeir «s it present^ |=n 

C. Ue would be «b'le to see both sides of the ftoon 

> , * • 

D. The Koon wbuld »ppe»r to be ■otionless rather thin r— | 

appearing to •oye in the sky ^ 

^« Hone of the above would be true . - • m 

I don't fcnow ■ « ^ 

When 2 g of zinc »ndi 1 9 of sulfur »re he»ted together, prKt1c«11y 
no zinc or suUur roi»1ns ifter the co<Bpound zinc Sulfide Is forced. 
What happens If 2 9 of zinc ire heited with 2 9 of SuUurT 

A. Zinc sulfide containing approximately twice as «uch rn 

sulfur is forwed ^» • • = 

». Approiciiiitely.l g of sulfur will be left over pj 

C. Approxiwtely 1 9 of zinc will be left over. LJ 

D. < Approx1»»tely 1 g. of each will be left over . - LJ 

E. No reaction will occur j^" U 

F. I don't know ^ ^ 



gKadt 

10 n 

7 1 

.'7 -'7 

59 57 

41 n 



7 4 

12 10 
2 1 

I 2 
St 40 

42 



it 7J 

li 2i 

4 S 

1 t 

SS 57 



3.2.n Y/30 



( 



3.2.12 t/32^ 



M 



What Is the Bain problem tssocUte'd with the disposal of waste proAicts 

fro« a nadear reactor? Soi* of ;the products p-wa2a£ 

A. remain radioactive for thousands of jrears S il £t 

6. are likely to explode at any tiM. LJ 5 2 

C. can destroy the ozone layer M 

•D. give off dangerous levels of ■icrowaves LJ 

E. I donn know . s - - ♦ D- 11 

A piece of granite has crystals about 5 m in diaaieter. It was 

^obably fcmed ^ p-vft£uc 

A. In a cave , D to I 

8. froA Molten rock which cooled slowly. . ^ ^* • ^ H li 

C. fro* fwiftly flowing lava (it .'.^ O 10 I 

' D. In the sedlwnt of a glacier. ^ O 1^ U 

E. I don't know 
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. APPENDIX H 1 
TEAC)^. QUESTIONNAIRE (ELEMENTARY) 

SECOND ASSESSMENT' OF SCIENCE 19S2 
■A^QUESTIONNAIRE FOR TEACHERS OF ELEMENTARY SCIENCE 



School Code 



Thank you for participating in this survey of science education in British 
Co^lumbia. Your responses will influence decisions that-will be made in 
curriculum, program implementation, teacher training, in-service, resource 
selection and budget allocation. If you wish to make detailed comments on 
any question or to express any concerns about science education, please use 
the last page. Your completion of thi's- questionnaire will, be a valued ' 
contribution to the future of teaching Science in elementary schools. 

» 

The September Assessment Update is enclosed for your information. It 
outlines the process being followed during- the Science Assessment. 

The results. of this assessment will be Available in your school in the Fall 
of 1982. If you wish to receive a personal copy of the report,' be sur^e to 
.complete and return the enclosed postcard.- 



Province of British Columbia 

Ministry of Education 
Learning Assessment Branch 
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A. TEACHER BACKGROUND AND GENERAL INFORMATION 



\ — • ■ 

1. How many years will you have been teaching as of June, 1982? 

1-2 years - _8^'" 

3-5 years • ' . J6j 

6 - 10 years - . . ' .26^* 

1l - 15 years : : iL' 

More than 15 years J9J 

ir * 

2. Ar^e you male or;female? 

Male . . • • - • • • 38 

Female 62 ^ 

3. How old are you? ' - 

24 years or under ^ • 4 ^ 

25 - 29 years . . > • J8.' 

30 - 34 years ^ * / 

35 - 39 years . . . . : • ' JQj 

40 - 49 years • • -22J 

^0. years and over JX* 



4. In column 1, check ALL levels at which you h^ve taug'ht science NOW OR 
' IN THE PAST. Then, in column 2, check ONLY those levels at which you 



are teaching science THIS YEAR. ( Chzak aZl that appty) 

1. -2. 

Have Taught Am Teaching 

Now or This 

in Past Year 



1. Elementary science, kindergarten/primary . 59' _45_' 

2. Elementary science, intermediate 67' 57 ' 

3. Secondary science §_' 0_' 

4. Other (specify): -Jii' 
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5. How many aniversity/college courses have you successfully 
completed in each of the following areas? 

(One couMz - 3 anU6 - 6 imtiteA hoivu - 9^qLmUQA .houA^) ' 

Number of Courses 

' Less Two Four 

Than or or 

None ■ One One Three , More 

1-. The teaching of science . 14 ' 9 » '541 20'' 2* 

2. Biological sciences . . . 28 ' ' 4* "IT* . Ts" ~To* 

3. Earth/Space/ . ^ ' ' „ 

General Science, . . . ^ . 29' 4» 44' 17* » 5* 

4. Physltal sciences* .... 37 ' - ' •4*' 33' "Js"* 3* 

5. Other science or ' 

engineering courses; . «. . ._68^» _2.» • 131 ^q* 

6. How many years ago did you successfully complete a post-secondary 
^coups^ in methods of teaching science?, 

I have never -successfully completed a'post-secondary course - 

in methods of teaching science. ' . . 18' 

Less than 2 years . ^ - 5' 

'2-5 years ago . .' -jgi 

-6-10 years a'^o'i ^, 

II or more years ago* I . . . . 35* 

7. How many stud,^nts are enrolled in your school this year? 



^ Fewer than 250 » . . . . 1 28' 

250 - 500 ' 

501 - 750 .\ • • • . ; V- Jl' 

751 - 1000 . . *. , . ~" 

0\dfir 1000 "~o» * 



. • ; ' B.. COORDINATION - 

a. Thtrik about the elementary science program in yolir SCHOOL.' ' ( 
Which ONE of the following best describes, the form of 
coordirvatton which, exists in your $chool? 

There is a specially designated science coordinator or 
^ department head who is responsible foir just the 

elementary grades. ; . . . . • 3 ^ 

There is a specially designated science coordinator or 
department head who is responsible for elementary and 
secondary grades. 0 * 

There is a specially designated coordinator or department \ 
head who -^is responsible for science and one or more, other \ 
subjects ' • • . 3 

^Coordination is performed by a working group o-f teachers 

in the school ^* • • • 

Coordination has been assumed- by the principal or, 
vice-principal , 

Coordination, has been assumed by one of the i^egular 
classroom teachers ^ 16 

There is no particular form of coordination « 57 * 

Oth^r (specify): , ^ 

, 9. In general terms., how would you rate the form, of coordination you 
.checked in Question 8 for your school *s elementary science program? 

Excellent • . . _3_ 

* Very good \ ...... j. 9 ' 

Satisfactory . , ' 53 ' 

Unsatisfactory ^. . . . J 30 

Very unsatisfactory ' . . . . 



. ' • , -"'see - 



'"''S'J";? f'i^' I"ST«1CT'S elanentaf-y.science program. Which 
. Ifnt IT t£'^nVt%'"r'''" coordination which _ 

There is a specially designated science cpordinator, * 
supervisor or consultant responsible for just the 
elementary grades * . . , . '18' 

There is a specialty designated science coordinator, ~ ■ 

supervisor or consultant who is responsible for ' 
elementary and secondary grades 9» 

There is a specially designated coordinator, supervisor 
or consultant who is responsible for science and one 
0/ more other subjects ; 1g, 

. Coordination is performed by a working group of teachers 

in the district, , . ■ . . . . 17" 

Coordination has been assumed informally by one of the ( 

administrators or teachers in t,he district.. . 6» 

There is no particuVar form of coordination. . . ' ^» 

.Other (specify): - « 

n. In gene^ral terms, how would you rate the form of coordination you 

checked in Question 10 for your district's elementary science program? 

Ext^lent i . ■ '41 

Very good ^ ' ^ ^ ~ 

Satisfactory 

Unsatisfactory 23 » 

Very unsatisfactory ^ ^ 

^ ...... . 
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C. PHYSICAL FACILITIES, MATERIALS AND fbUIPMENT 



12. How adequate is each of the following in your sdhool for the parposes 
of teactting science? 

Facility is; 





e 

• \ 


Needed 
Not But Not 
Required Available 


!► very 

Inadequate 


Somewhat Adequate 
Inadequate or Better 


1 . 


Lighting 


11 • 


1 » 

1 


4 " 


I 0 


71 ^ 

/ 1 


2. 


Storage space for 
science materials/ 
eauiofnent . 


•1 • 


4 


CO 


■ 36 » 


V 

35 * 


y. 


Storage space for 
danoproij^ 

materials .... 


Jo 


4 


19 * 


18 ' 


- 

27* 


^ 4. 


Storaop ^n^irp fnr 
Student projects. 


5 • 


13 ' 


38 » 


33 ' 


12 * 


5. 


Science prepara- 
tion room .... 


26 * 


30 ' 


23J 


12 ' 




6. 


Water outlets . * 


3 * 


8 ' 


20 » 


26J 


44 ^ 


' 7. 


Electrical 
outtets 


2 • 


2 ' 


23 » 


33 ' 


40 * 


8. 


Sinks or drainage 
facilities . . . 


1 ••, 


,7 ' 


17'* 


30 > 


45 * 


> 9. 


Flat-topped desks 
or tables .... 


2 * ^ 


6 - — 


12 » 


25 » 




10. 


Safety equipment . 


26 • ■ 


6 > " • 


14 « 


23 » 


32 " 



11. Amount of work 
space per_ 



student 


1 * 


4 ' 




39 ' 


40 " 


12. Audio-visual 












equipment . . J . 


1 » 


0 ' 


3 » 


18 » 


^ 78.- 


13. Ventilation . . . 


4 • 


2 ' 


12 » 


25 ' 


58 " 


14. Chalkboard space . 


1 * 


0 ' 


2 * 


9 ' 


88 * 


15. Bulletin board 












space 


0 • 


1 « 


6 » 




72 - 


16. Microcomputers . . 


• 56 • 


18 > 


14 « 




7 " 
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' ' '' ' V * • ' 

13. How Systematically is the safety equipment in your science area/ 
room/laboratory checked? 

There is rto safety equipment . . 61*^ ^ 

Casually; no systematic check ^ ..... 19^ 

Systematically; once a year • 15 « 

Systematically; more than once a year - 5 » 

14J Apart from minor changes, how often in the past year have you fiad to 
^adapt your teaching plans because of d'ifficglty in obtaining the ' 
' ^ necessary science materials/equipment? ' , 

^ Never ... * y 16 ^ * 

Seldom, about once or twice . , 41 2 

Fairly often, about thVee or four times 19 » 

Quite often, about five or Six times ' 10'' ^ 

Far too often, more than^ six times . 8* 

I se^ldom plan to use equipment ' .7* * 

15. Overall, how do you rate the QUALITY of the science materials/ 
equipment available to you? * ' 

• ^ Excellient/. , : . . . . 5^ 

^ ^ Very good : ^ 

^ Satisfactory \ 491 

Unsatisfactory 25** * 

Very unsatisfactory ' * 45 

16. How much input do you have in deciding what science materials/ 
equipment are to be purchased in your school? 

Virtually none ' ]4i 

Some, but not enough . . . " ig* * 

Some, about right . . 65> 

Too much, I do it all i 3* 

. ' . * ' ' - 369 - . . . 
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17. Who maintains and accounts for t'fte sci^eTnce materials/equipment in 
your school? 

Each teacher of science looks after his/her own 20 * 

Each teacher of science looks after certain 

materials/equipment. . ' 4 ' 

A specially designated teache> looks after it all 46 ^ 

Paid assistants look after it all 

There is no policy on who is responsible.;* . 20 ^ 

Other (specify): \ ■ 8 * 



18. What is the most frequent way for you to get your science materials/ 
equipment? - - ^ 

(* Through a central source in. the DISTRICT 32 

Through a centra] source in the SCHOOL 44 ^ 

' Through a sharing arrangement between schools _1 

I get my^own * . . . 21 

Other (specify):/ _2 



19. How difficult is it to obtain science materials/equipment when you>- 
need it? * * • 

Not difficult at 'all 22 

Not very difficult . . 39 

Somewhat difficult *. . • 34 

Very diff icuH \ I . 5 ; 

20. Where\are'most of the science materials/equipment stored in your school 
( C/iecfe one 0)\li\j) 

Convenient central storage room 4j_ 

Inconvenient Central storage room 28 

Distributed throughout the schooj i J_8_ 

Designated classrpoms \ . _9_ 

Other (specify/: ;; J\_ 



f 



In your opinion, how adequate are the science reading materials in* 
your school? . , ^ ^ 

Very inadequate ^ ^ ^ . 11 » 

Somewhat inadequate "3^2 

Satisfactory ^ ^ ^2 j 

More than adequate ' ' 7 i» 

Hov often do you use the following audio visual aids when • 
teaching science? . , ' - , • 



'Not 
' Available 

1 . Overhead -"i • 

2. Large charts 

3. Models 7* 

4 . F i Ims 1 • 

5. FilmstrijDs ....... o* ' 

6. 35 mm. glides * 

'7. Audio tapes ...... , '8* 

8. Video tapesC «8' * 

,9. Microcomputers .... 51* 

10.*, Other (specify):. 



Never 



Occasionally 
. (1 - 5 ' 
Times/Unit.) 



Frequently 
fMore than 5 
' Times/Unit) 



34' 


56 


* -9' 


10'. 


■70 » 




'l5' 

, 




• 6^ 


• 4'' 






■ .5' 


■ _7o r 


. ■ 25' 


56' 




2' 


_49_' " 


'36' 


.6' 


34' 


JU 


8».. 


45^ 


_2« 




27' 




• 29 »■ 



7 
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D.' SCIENCE TEACHING 



23. ' In your opinion, how worthwhile is the prescribed B.C- science' 

program to the students you are presently teaching? ^ 

• < 

Very worthwhile ^ 24^ 

Of some worth 64! 

Of little worth ' 9' 

, practically worthless ^. . ^ . . • . , 

24. 'if you had a choice, at which ONE of the following' grade Ijevels, 
-if any, would you prefer to teach science? - ^ 

- I would prefer, not to teach science at a-ll.^ .......... 211 

* Primary/Rlndergartea - 36 ^ ^ 

Intermediate 1^. ............... ^ ^ ^ ^ 

Junior secondary .... ^ .... ^ / ' \1 

> IS 

Senior secondary . . . ^ . . ^ L. 

Junior-senior secondary \. . ' L 

Post-secondary . \ ..... - j_OJ 

25. In general, how well prepared do you fee-l for tf^ teaching of science? 

Not at all ^ . _S^' 

Somewhat ^ : • ■ • 37 

Adequately J . . 46 * , 

More than adequately > 1Z " i 

26. During this school ye^ir, how much time during each week, on the 
average, do you actually teach science? ' . - • 

* 1-30 minutes 10 ' 

•31 - 60 minutes . ^ JL* * 

61 - 90 minutes .^ » • • • • ^* . 

91-180 minutes .' ^ 

18V - 300 minutes ^ 

Over 300 minutes . . . ' * 6 * 
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27. To how many different classes do you teach science? 

My own class only . , ^ 73 i 

Jwo or three different Classes . . . 19* 

^Four or more different classes ^4 > 

28. ^ Compared to the present, wojjld you like to see more,' the same or less of 

each of the following Mn your school's SCIENCE PROGRAM at the elementary 
level? ^ ^ . • 



% 

3. 
4. 
5. 

6. 
, 7. 
8. 
9. 



Provision of print materials other than 
textbooKs ; . , 



Integration of science with other -subject 
areas * 



Alternate programs in science . . . . ^ . 

Locally developed programs 3 

Outdoor education' . ' , 

feachcing of basic science concepts . . . ^ 

Teaching of science processes (e.g., 
classifying, controlling variables. 



Definition of core cynrlculum . . 
Background information for teacjiers 



Freedom forjteacher to define course . . . . 
Teacher input into purchase of equipment . . 



10. 

.11- 
12. 

13- 
14. 

15. 

16. Environmental education ...... 

17. Field trips 

18. Provisions for meeting th^ needs of 

gifted children ^ ^ ^ 1 

19. Provisions for meeting the needs of 

handicapped children ^ . 2 

20. Specialist' science teachers in elementary 

schools ^. . . . 1 J^ . ' 6 

21. Emphasis on the impact of science on 

s oc i ety ^ ^ 2 

• « 373 . 



Less 


Same 


More 


2 ' 


24 ^ 






47 » 


51 » 


4 ' 




52 » 


2 ' 


42 » 


56 » 


3 ' 


47 » 


50 * 


3 > 


42 » 


55 ' 


2 ^ 


50 » 


4'8 ' 


.1 I 


fi3 » 


0/ 




62 


36 ' 


9 ' 






1 ' 

23''. 


_28J 
66 » 


11 ' 


17 ' . 


65j* 


18 ' 


7 ' 


62 \ 




0 ' 


'63 » 


37 ' 


■JLl ' 




^52 ' 


1 ' 


49 » 


50 ' 



_52^ 

ii 
52 
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TEACHER EDUCATION 



29. nvn rr.uch cn;phasls do you feel SHOULD be placed on each of the 
following in preparing student teachers to teach science? 

Very 

Little Some Moderate Heavy 
Emphasis Emphasis Emphasis Emphasis 
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1. Techniques of teaching science 

2. Techniques for developing 

reading skills in' science . . 

3. Techniques for developing 

writing skills in science ^ . 

4. Subject maj:ter. in specific / 

areas of, science w . . . . 



6. History &' philosophy of science. 

7. Psychology of learning 

8. Testing/evaluating/grading • 

in science .......... 

9. Child psychology v*. . 
10. theories of intellectual ^ . 



1.1. Survey of available 

curr.icU'lum jnaterials . . 

12. How to develop* QurricUlum 
' materials . . 



13*. Lesson planning 

14.' Preparation of science materials 
J5. Practice in teaching^ scierice". . 



16. Discussion of problems of <* 


3 ' 


24 ' 


45 »' 


28 ^' 


V7\ Care and observation of 

animals in the classroom . . 


11 ' 


4S» 


35 » 


10 ^ 


•18. Care & maintenance of equipment. 


5 ' 


_43_» 


39 » 


14 > 




2 ' 


28 ' - 




36 ^ 




15 ' 


47 


31 * 


7 * 


21. Integration with other subjects. 


4 ' 




' iL' 




22. Use oKcommunity resources . . . 


1 ' 


23 ' 






23. Use of^audio-visualxmaterials . 


2 ' 


24 ' 


' iL* 


_24J 


9A. Other (soecifv): ° jT 




. 5' ' 


- iL' 


64* 



45 



46* 



4 > 


29 « 


49 > 


18* 


5 ' 


33 ' 




18* 


d * 


on 1 ^ 








10 




U 1, 


37 ' - 


47 ' 


15 






39 ' 


28 ' 




7 ' 
19 ' 


32 ' 
40 » 


47 ' 
28 ' • 


14 * 
13 * 


26 ' 


42 ' 






4 ' 


26 ' 




28 * 


• 2 ' 


V7J 


36/^ 


45 * 


1 ' 


12 » . 




48 * 


1 ' 




43_* 




0 ' 


7 ' 


35 » 


59*- 



. How much emphasis WAS placed on each of the following^ in ytiur 
pre-service preparation period for t\\e teaching of science? - 





• 


~ very 

Little 

Emphasis 


^ Some 
Emphasis 


r 

Moderate Heavy 
Emptiasis Emphasi 


1. 


Techniques of teaching science 


23 ' 




29 * 


* . 9* 


2. 


Tpchninup^ fnr dpv/plnninn 
Teatjing skills* in science . . , 




_24_» 




*1*- 


3-. 


Techniques for developing * 
writing skills in science , . • 


68 ' . 


23' 






A 

H • 


jUDjeut matter in speciTic 
areas of science 


28' 


34' 


29' 




» 

c 
. 3 . 




20 ' 


33 ' 


39' 


8* 


r 

0 . 


History & philosophy of science. 


71 ' 


21^ 


7» ^ 


\ i * 


7. 


Psychology of learning* 


■ 42' 


30' 






8. 


Jest ing/evaluati-ng/g^rading 
in science \ 




35' 


19'. 


4» 


9. 


Chi'ld psychology 


45 ' ' 


29' 


20' ' 


• ■ s7^ 


10. 


Theories *of intellpctual 
development 










11. 


Survey of dva.i lable r 
curriculum; materia^ls 


41' 


33' 


20' 




' 12. 


How to develop curriculum* 
materials 


1 
1 

36' 


34' 




8* 


13. Lesson planning . 






y 38' 


' 24^ 


14. 


Preparation of science materials 






29' ■ 




]S. 


Practice in teaching Science . . 


25' . 


35' 


31' 




16. 


Discussion of problems of 

science teaching 
r ^ 


52' 


_32* 


14'> 




17. 


Care and observation of 
animals in the classroom' , , . 


76' ' 


17' 


6' 






Care & maintenance. of equipment. 


62' 


27' 


9' • 


2* 


'l9. 


laboratory safety 


61 ' 


25' 


10' 




20. 


Special education 


82' ^ 


13' 


4' 




2U 


Integration with. other subjects. 


44'' 


33' 


17' 


5» 


22. 


Use of community resources^. . 


52' ' 


31' 


•13' 




23. 


Use of audio-visual materials . 


36 


36'.. 


22' 




24. 


Other (specify): 


39^ 


■ 9' 


22' 


30^ 




« 
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31. How adequately did your pre-service teacher education program ' ^ 
prepare you for teaching elementary science? 

« 

Very inadequately 26J 

Somewhat inadequately 44 ^ 

Adequately . . 28* 

' More than adequately ^ "... 2 ^ 

# * * , 

32. How much in^ervice education do you feel you require THIS YEAR to do a 
good job teaching science? 

None ' 20 ^ 

3-5 hours (one afternoon workshop) . . . . ; 32 ^ 

Several Sessions of 3 - 5 hours 37 * 

An intensive refresher course ..... . 11 



33. Based on your pgiftvious^^experience, indicate the value of each of the 
following to your teaching. 



Have Not Have Experienced 



1. Informal meetings with other 

science teachers 

2. Informal meetings with university 

science education instructors . . 

3. Informal meetings with scientists. 78 ' 

4. Workshops presented by other 

teachers 

5. Workshops presented by university 

science educators . ^ 

6. Workshops presented by a district 

resource person 

7. Workshops presented by scientists. 

8. Workshops presented by Ministry 

of Education officials . . .' . . 

9. University credit courses — 

in science content 

iP, University credit courses 

in science methods ■ 

11. Visits to other classrooms .... 

12. Annual conferences for science 

teachers. . . . 

13. Other (specify): . 
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Experi- 
enced 


Little 

V a 1 Uc 


Moderate 

V d 1 Uc 


Much 

V u 1 U C 


28 * 


• 9 ' 




1 


61 • 


2Z_'/ 




_5_» 


78 » 


9 ' 




4 ' 


}6» 


6' 




JI2J 










4.5* 


14' 


30* 


ir 


30* 


7' 


38* 


•26* 


79*- 


8' 




4* 




8' 


6* 


20* 


29 » 


18' 


37 » 


16' 


30* 


» 20' 




12* 


32 » 


8' 


35* 


25* 


71 • 


5' 


14» 


10* 












r 






27J 


0' 


JO.* 




31& - 


3yj 







r 



-I, 



4 
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34. How effective are the science in-service education activities which are 
provided in your school/district? 

No in-service activities specifically providedVor science . . 33* 

Very ineffective 6' 

Somewhat ineffective .... 19* 

Fairly effective' . ^ . 36* 

Very effective - S** 

- ^ -: 

35. Generally, how willing would you be to participate in a science 
in-service education workshop ^fter school hours H^A^t coZudnn) or 
on weekends {^zconct^coltmn)? " , 

1. After School Hours 2. On^V/eekends 

Def initelywould not 

participate . / 4 i ♦ 32 » 

Probably would^not ^ * 

participate > ' i 14» 32* 

Probcibly would participate . 59* ' , 28' 

Definitely would participate . ^ 23'* 8*" 

36. Generally, how willing would you be to participate in an in-service 
education workshop- in science during, school hours JF RELEASE TIME 
WERE GIVEN? 

Definitely would not participate ; H 

Probably </ould not participate 5* 

Probably would participate . . . ; . 33' 

Def initely 'would participate .' . 61** 
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F. ASSESSMfNT AND TESTING 



37. Have you read the following publications concerning the B.C. Science 
• Assessment (1978)? 



/3. PfoviBricial^^eral Report, Volume 1 {^tudznt 6uAvzy6) . 
4. Provincial General Report, Volume 2 (^eac/ie^ 6u/ivzy6). 

38. In your school, what impact have the results and recommendations 
from the previous B.C. Science Assessment had on each of the 
following? 



Yes 


No 


15 ' 


8SJ 


_19_' 


81 ' 


5 ' 


• 95 ' 


5 ' 


94 » 



1 . Al location of 

personnel 35^ 

2. Provision of ' * 

in-service 

3. Change in curriculum 

emphasis J9_ 

4. Change'in evaluation 

practices J£ 

5. Provision, of supple- 

. mentary materials . . J0_ 

6. Provision /or special 

needs students ... '31^ 

7. Improvement of iqstruc- ^ 

tional practices . . 22^ 

8. Increase in time 

scheduled for 
* science instruction . 29 

9. Your own teaching^ . . 33 * 



18 > 
28 » 



2 ' 


3V 


6 ' 


48 * 






_4_\ 


52 * 


ill* 








6 ' 




8 ' 


45 * 


9 ' 


MJ 
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G. GRADE-SPECIFIC INFORMA TION 

— r 7 



Tha que.iUoru> In thz Km(undvi o< tht qauUomoAJiz (Viz mziminUul 
on£(/ ^ amwzAdd Mith a ipzci^ic ^We in mind. Tki& uUU 6e * 
■idznUf^-izd by an!>iuzu.ng que:6^on6 39 to. 41, \ 



39. Do you teach science to more than one grade at the elementary level? 



No . 
Yes 



73 ' (go to Ojxe.Ation 40] 
27J (go, -to Que-itionAl) 



40. Which ONE of the following best- describes this grade? 

Grade/Year 1 ' • 

Grade/Year 2 ? _ 

Grade/Year 3* 

Grade/Year 4 



grade/Year 5 
Grade/Year 6 
Grade/ Y^ar 7 



J7_' 
15? 
17 ' 

13» 
1-2* 
13 ' 



"7 



Now filzcat iiUp to Oue.i'tLon 42 
-A- '. " 



r 
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41. *(I^ YES to Qa<LiUon 39) Please identify the ONE grade with which you 
have had both RECENT and EXTENSIVE experience in the teaching of ' 
science. If this Ms not possible, choose the grade with whi^ch you . 
have- had the most RECENT experienfce. Note that all of the remaining 
questTons refer td this specific grade. Which one of the following 

' best describes the grade you have selected? "'o^^ 
• owe gfiade. ttvoJi AzpfLe.iznte.d in youA cJta&i, pizcLiz ttlztt only OHl 
hi thoie. c^^cidt^>, pn.z]eAabiy ^he. one. uiUh thz loA^eM ztvioimznt, ) , 

Grade/ year 1 • .. . • 2^ 

. Grade/Year^. -J^ 

Grade/J^ear 3 _LL' 

Grade/ Year 4 ' • . ' _L1* 

; Grade/Year 5 ^ ..... . 

Grade/Year 6 ........... c . . Ill* 

Grade/Year 7 . . JL' 

42. How many students are in your largest science class at this grade , 
leveV this year? 



20 or fewer ^ • ' 

21-24 : ^jo: 

25 - 28 ; ; . . . 



33 » 



29 - 32 ^ ....... . JIT 

Over 32 ^. ' • 



/ 
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■4 

^ H. ELEMENTARY SCIENCE PRO GRAM . 

« • > • 

43. For which of the following programs is the printed material available to 
you in your school? 

(Ch&ck cdl tkaut^apply) - ' ■ 

1. M<8terials-based program "... 44 » 

2.iiEM ; . . . . . ^ 

3. Explor ins^Science ' ] gg i 

4. None of these ; / 2 

5. I don't know . ~Ti 



1 

1 



(1 



44. Do you actually USE one program or a combination? 

One program exclusively -.-^r. . . . 5» 

^ , One program supplemented by my own ideas ; 21* 

A combination of programs ♦ . . . . 14 » 

A combination af programs supplemented by my own ideas .... 'l' 

A locaVly developed program z 59 



4S. Who actually chose the program to be used for this grade? 

{Chzck'aO, that applip) * , ' \ 

^ ' 1. District supervisory personnel' 26^ 

'2. Schools pri ncipal 

. 3. Advisory group of teachers* and/or principals * 25 * 

4. Classroom teachers \ ^ } 

5. Other (specify): ' ' ' ^ g i 

6. I don't know * , * 15 * 

.Me: What was the- MAIfi-factor -behind the choice of. program for this 
grade level? » 

The program was thought to, promote th6 best approach to 
science teaching '36* 

The program seemed most usable for classroom teachers not 
trained* in science ^ 20* 

The program was least expensive. 0' 

The program was most readily available: . • . 10* 

Other (specify): [ ^V..^ "^5' 

I don^t know. 1 . . . 29* 



•erIc ■ . ■ ^ -ay, 
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47. What percentage of time do you actually USE each of the following for the 
teaching of science at this grade level? 

0% 1-5% 6'2S% 26-505; 51-100^ 



1. STEM textbooks 



• • • • • • 



3. Materials-based ijnits . . , 

4. Materials-Abased Program ^ 

Interim Guide 

5. Elementary Science 

Interim Guide , 

6. - Locally-developed units . , 

7. Jeacher-developed* units . , 
• 8. B.C.T-.F. Lesson Aids . . . , 

9. Other (specify): 

48. With which ONE of the following programs are you MOST familiar? 
Materials-based program 

STEM ' -Jl' ' 

Exploring Science v • 48' 

None 'of these . . 6^* ^ ( Go to Qaution 52) 



19 ' 


J8J 


32 ' 


• _23_* ' 


8>' 


13 > 


12 » 


26 » 


26 » ■ 


23 » 


22 ' 


18^ 


33 ' 


20* 




59 ' 


17 * 


15 » 


6 * 


3 » 


46 > 


26* 


^ 17» 


6» 


5» 


31 > 


17 » 


32 » 


13^ , 


8* 


8' 


10* 


33 » 


28 *\ 


21 » 


40 ' 


31 * 


,23' 


5* 


1 ' 


60' 


7* 


15' 


10* 


8» 



V 



* 



- 382 



49. Please rate the (xrogram you identified inr question 48 on each of the 
following attributes. 



1. Ava,ilabi lity of 
. . ma^te'rials' . . , 



2. Readability of text(s) 

3. Relevance to students 

4. Ease of teaching . .. 

5. Ease of preparation 

6. Usefulness of 

teacher's' guide . . 

7. Balance between 

content and process 

&. Amount of student 
activity 

9. Degree of structure 

10. Suitability to teacher 
background .... 



11. Selection of content 

12. Interest of students 

13. Overall rating . . . 



Less More , 
Than Than ' 
Satis- Satis- Satis- 
Poor^ factory factory factory Excellent 



_3_ 



18* 
9* 
14* 



57' 
63 » 
65 » 
, 60 » 
62' 



18 " 
21 ^ 

— 
20*' 



10* 
16* 



57 ' 
.65 ' 



23* 
15* 



22* 
7 * 



/52^ 
73 > 



16 * 

17 * 



6 * 
8 * 
11 * 
10 * 



65 ' 
67 ' 
58 » 
63' 



23 * 
20 * 

24 * 
23 * 



A' 
_5_» 

±* 
_4_» 

3» 



7J 
3» 



_6_» 
U 

3 » 



50. If you could use only ONE prdgram, which of the three would you 
prefer for this grade level? {Chzck om onlif) 



STEM 



30 « 



" ^Exploring Science 43 » 

Materials-based program 27 ' 
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MATERIALS BASED 

49. Please rate the program you identified in* question 48 on each of the 
following attributes. 









Less 




More 










Than 




1 nd n 






i 




Satis- ' 


Satis- 


Sati s- 






Aval lab i»11ty 'of 


Poor 


factory 


factory 


f actory 


Excel lent 


1. 
















OA 


_y_ 


2. 


Readability ^of text(s) . 


10-' 








_2J 


3. 


Relevance to students. . 


_3_' 




43j • 


38_* 


11.' 


4. 


Ease of teaching . \ . . 










-JL' 


5. 


Ease of preparation . . 






49 ' 






6. 


Usefulness of 














teacher's guide . . . . 


jl: 


7 ' 


57_' 


26_* 




7. 


Balance between 










(- 




content and process . . 


4 • 


10 ' 


58 ' 


20 * 1 




8. 


Amount of student 






2 










0 


- 2 


34 


35 


29 


9. 


'Degree of structure . . 












10. 


Suitability to teacher's 
























.15-' 


11. 


Selection of content . . 




. _6_' 






_fi.' 


12. 


Interest of students . . 








42_* 


21 » 


13. Overall rating 




■ 6 ' 




38 * , 


■ _9_'' 



V 
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EXPLCfRING SCIENCE 

49. Please rate the progrom you 
, following atthbutes. 



identified in question 48^60 ea^h of the 



1 



Availability of 
tnatei^ials . . , 



2. 
5. 



Readability of text(^s) 

Relevance to students 

fase of teaching . . r 

Ease of preparati'on . 

Usefulness :of__ 
teacher's guide . . . 

Balance between 
content and proces/*. 

'Amount of student 
activity ....... 

9.- Degree of structure . . 

10- Suitability to teacher* 
.background 

11. "^election of .content ; 

12. Interest of^ students.. 

13. Overall rating /. : . 

P 



1. 
8.' 



/ . Less 
Thin- 
Sat is- 
Poor fact ory 



More 
Than 

Satis- ' Satis- * 
factory factory Excellent 



_7_' 




58 ' 


15 * : 


3 ' 












■_Q_'' 








-1.' 


- 1 


in 2 


57 * 




•5 ' 


__i 




10. 


24 












4 ' 


-12 ' 


55 ' 


• 22 * 


7 s 




• , 20 J ' 


63 ' 


14 ^ 


1 » 






^1 




^» 






2V 




_ 3 * 


JI.' 


















4 ' 






.Ml' 








MIL* 






3 \ 




4 









* STEM ' 

49. Please rate the program you 
fol lowing attributes. 



identified in question 48 on each of the 









Less 




More 






* 




Than 




Than 










Satis- 


Satis- 


Satis- 








Poor 'factory 


factory 


factory 


Excel Ic 


1. 


Availabtlity of 
















7 ' 




61_' 




JLl 


2. 


Readability of text(s) . 











_3_» 


3: 


Relevance to students 


1 , * 

1 ' 




70 ' 




2 ' 


A 


ua>se.>OT teaLning • • • • 


2 ^ 


11 ' 


f57 ' 


19 * 


2 * 


5. 


Ease of preparation . . 










0 s 

2 


6. 


Usefulness of 












teacher's guide . . . . 


i 


0 


58 


>25 


8 


7. 


Balance between 
















1 ' 




68 ' 


15 


3 * 


R 
u • 


Amount nf ^tudpnt 


























9. 


Degree of structure . . 


-X' 




ii.' 






10. 


Suitability to teacher's 
















1 ' 


6 ' 


72 ' 


18 * 


3 » 


11. 


Selection of content . . 


2' 




ii.' ■ 


17 ^ 




12. 


interest of students . . 






ml 




_3^' 


13. 


Overall rating 




JUL' 


1Z_' 


19 ^ 


2 * 
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51. .Check ALL the reasons for your -choice in question '5CK {Chztk alt that 
appltj) ^ , ^ ' ' ^ 

1. Materials readily available . . t 56* 

2. More readable ^ i . 47 1 

3. More relevant to students 1 . . . . 61* 

4. Easier to teach 1 ... . 

5. Easier to prepare . . r ". 53 » 

6. Better teacher's guide \ :\ . . 37,K 

7. Better balance between content and process ' '^^ 46» 

8. Right amount of activity ... ^. . 551 

9. Right degree of structure . . . . "43"' 

10. Suited'to my background . . . ggi 

n . Other .(specify) : ' ^, 

52. How*do you or will you supplement the elementary science program 
selected for your grade level? ^Checfe all that apply) , . 

1. No need to supplement * 3* 

2. No time to supplement ' 91 

3. Additional readiog^ for students 32*i 

4. ^ Additional content for students \ 

5. Additional activities for students '"^r 

' 6. Additional equipment for student use . . . . 38* 

7. Integration with other subjects .'^ \ . . ^ . . . 61* 

53. Are sufficient materials available for teaching the selected Droqram 
at your grade level? . - 

There are sufficient materials. . ; . . * 571 

There are insufficient materials. >. • . . V . • "39^ 

* Ho materials are available. . . . - 

I don't know ' ^ <^ ^ 

1 , ^ 

• - 387 - ^ * 
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T? INSTRUCTIONAL PRACTICES 



Indicate for each of the following whether, DURING THIS SCHOOL YEAR, 
you kept or will keep the item in youn-classroom occasionally, 
throughout the jear, or not at all. ^ 

No Occasionanj ^ AjjlgZ- 

1. Aquarium a _§L' ^ J-^' 

2/Terrarium . . : . . \ * JL\ Jl' 

3. Animals il^ _ IL' . 

^ 4. thermometers . r T . . /. -II' '. 

5. Globe ■ il* ^ 

6. " Batteries . JL"^ Jl] -4-^^ 

7. "Equal- arm or pegboard balances . . . Jl.* * ^^><r~>- 

37 1 • 54 » ^"TP 

8. Spping scales -H. 

9. Hand lens ...^.Z _17_' . e}J . \ JL* 

10. Magnets " , JL'' ^^'^ ^\ 

n. Mafgnetic compasses ... ...... . JL' — * 

« ' I 37 » ' 42 • 

12. Plasticene ^ • _££. >_ — 

13. Flashlights IL' ii:* r-^' 

14. Mirrors . JL' ' -H' 

15. Balloorrs IL' -IL^ ^ii' 

16. Potted plants il' ' 1^' 

W, Seeds il' 21' , il' 

18. candles JL' , JL] , -1°.; 

19. Rock5 and minerals^-^^- . . '•v-.?-'-, -ii-' — ~ 
20'. BarometV '. » . • • IL\ ^ /— ' — 

..21. Alcohol burn^s " ]±! il* 

22. Hotplate % il' . -± 

23. ClQCk with second hand , JL' - i^.* . -§L 

( 
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55. How often do you engage. your students at thjs grade level in each of 
the following for th€ teaching of science? 



Rarely > , . Very 

/ ' (Once ot: About- Frequently 

. / Twice • ' Hal/ * (Almost 

^ During Occa- the Fre- Every 

^ ) Never Year) sionally Time quently Class Period ) 

- Carrying out exper^ 
iments from a set 

of instructions . ^6 ^ . 15 * 55 ' 11 * 11 * 2* 
2. Malcing up their , - " 

own experiments . 2Zj 34 « 38 ' 3'^^* 3 ^ 0 « 

3., Discussing the • , ^ 

possible errors • ^ ' ^ 

in an experiment • ' ^ 

that has been ^ ' ' . 

l^ompTeted .... ^» " jjj 46 ' . 7 ^^19 » 2 ' ' 

4. Listening to ^ 

teacher's ^ / 

expdanations . . . 1 ^ 2 * 38 j '29 * . 24 * 6 « " 

' 5. Interacting with \ . ^ 

the teacher in a ^ ^ * ' 

mjx of questions ' ' . ' <^ 

and explanations . ^» 1 ^ 19\j 30^ 36* 14 • 

^ ' 6. Making a graph ^ . ^ / ^ 

from the data ^ ^ ^ ^ 

students get from 

an experiment . . 6 ^ 19 * . 50 ' ^ 8 * 16 * 1 « 

7. Generalizing infor^ ' 

mation to new prob- • , - ' 

lem situations . . 3 ^ 13 * 49 • 13 * 19 * ; 2 * 

8. Making guests V ^ * ^ 
about the results < N - 

of an experiment . 2 ^ 7 ^ 40 • 13 33 » | 5 « 

9. Interpreting or , . .1 

' explaining for ^ ' 

themselves the^ • ' . f 

results of an ^ j ♦ 

• ' experiment . ^. . . JJ^ JJ 39^> j5j | 4 / 

10. Classiying ob- ' . . 
jects oTj^events . J^^ 22 ^4 » 13 * 31 » 4 

11. Describing/ ' \ \ ^ 
reporting 

^^observations in \ . ^ 

% th?^r own words . 1 ^ 5 36 » * 15 * 35 » • 8 

12. Measuring in an 1 / 
experiment . • • . 3 ^ 10 1 ^41 13 * ^ 2I » -'^ 3 

«^ ^ ^^^^ 




c 



f 



57. What provisions are made in your CLASS for individual differences 
among students in science? (Checfe all that apply) 

1. No special provisions * 

Z. In'dividualized insti'uction IL! 

3. Achievement grouping within the class . \ ' . . # ]^ 

4. * Special interest groups 2^ 

5. Other (specify): , , JL*' 

58. How much emphasis do you place on each of the following in deriving a 
ffnal evaluation for your students in SCIENCE at this grade level? 

r - ^ 

No Little Some * Much 
' Emphasis Emphasis Emphasis Emphasis 

1., Anecdotal records of 



.2.* Anecdotal records of general 
attitude in class 



3. Anecdotal records of work 
habits^ 



^3^^ r 



8. Individual work contracts . 

9. Reports on topics in science 



11. Oral tests 

12. Student self reports . . 

13^ Attendance # . . _61 

14. Other (specify): 



IT 


19^ 


51* 


19* 


7' 


16» 


57* 


20* 


5' 


15* 


59* 


21* 


15' 


• 14» 


42* 


29* 


55' 


24* 


16* 


5* 


36' 


28* 


32* 


f 

5* 


17' 
57' 


22* 
24* 


46* 

15* ' 


15* 
4* 


16' 


23* ' 


_52* 


10* 


IT 


;fl7* • 


, 57^ • 


J 5* 


_35' 




30* 




52' 


24* 


22* .. 


^: 3* 


61' 
40' 


17* 
3* 


15* 

75* 





4. Teacher Amade objective tests 

5. Staadarcized objective tests .• J4* _1£* _5* / 

6. Subjective tests (essay, ' 

paragraph, etc. ) 

7. Activity/experiment 
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55. (Continued) , ) 

. . ^ ' Rarely - Very 

J(0nce or ' . About • Frequently 
Twice ^ Half, (Almost 
Durtnq Occa- the Fre- Every 
Never Year) sionally Time quently Class Period ) 

13. Answering questions 

from worksheets ^ . * ' 

or textbooks / . . JO^* 21/ ^ U'' 13' "2* 

14* Discuss'.ing ex- : / ' • 
periment results 
with other 

students 5i 14 « 47 • 12 20' 3* 

15. Copying notes 

from blackboard/* ^ 

overhead , j ' 

projector .... 19 ; \8 V 44 ' 9 9 » 1 • 

16. Watching audio- 
visual materials . 1 * 5f 57 • 11 ' 25' 1 • 

17. .Memorizing ^ - ' 
/ scientific . , 

information . . . 27j Z7j 38 » 4 5« 0* 

18. Doing investiga- 
tions at home . , _9_^ 3]J 5]J 3* 5« 0* ' 

19. Reading from 

textbooks . • • ^ J[5^^ 13 42 ' ]4 13* 3* 

20. Doing library 

research ..... ' 6^^ ^ 16 * ^ * 57 • 9 11 * 1 • 

^21 . Going on field 

trips . . . . 3]J bTJ ^ 6 0* . 

22. Discussing science ^ 
issues and values 

in society .... }SJ 28< 44 » 4 8 » 1 • 

^ , 

56. What provisions ire made in your SCHOOL for individual 
differences among students in science? ( C^ecfe att that apply) 

1. No special provisions I ^ ; 66^ 

2. Continuous progress 14 1 

3. Learning assistance classes - . * 13^ 

4. Modified and/or enriched programs 23^ 

5. Other -(specify) : 31 



- 3^U^ 



59. t (Continued) 



} 



• . ^ ^ The quality of 3eBrninq would lilfely 

Deteriorate Deteriorate Remain Jmprove Improve 
Se]?iou$1y 'Somewhat the Same Somewhat Greatly 

14. M6re university ' • 

.courses in ' ' 

science (taken 

yourself ) . . 0 ^ Jjj 28> 60* 12* 

15. Higher priority / ' « 

placed on science 

by administration) 0} 2« 43 > 48* 7» ' 
\ '" ' " " I - * ^..^ — 

• 16. Less in-service 

education .... 9 > 43*. 4Z' 2* 0» 

17. More time allo- 
cated to science. 0 * 2* 42 > 50* t^6» 

" 18>. Changes in the 

new program . . . ^Oj ^Jj 54 « 38* ^ 5* 

19. Increased avail- 

ability of equip. 

ment & materials. _0j 20 > 56 * 24* 

20. Especially designed 

classroom for 

science 0 > 1*^ 17 * 42 * 40 * 

21. Fewer subjects/ 

levels to teach • ^JJ Z7J ^ 31 * 

22. Increased 

emphasis on v ^ . 

core currjiculum • 0 ^ 65 > 16* 3* 

23. More choice for . 

teacher in selec- 

ti on of program . 1* 2* 49 • 36* 12*^ 



59. How would each of the following changes be likely to affect the " 
quality of science learning in YOUR classroom? 

^ The Quality of learning would likely 

, Deteriorate Deteriorate Remain Improve Improve 
' ' Seriously* Somewhat the Same Somewfak Greatly 

1 . More direct input 





by you into the 














purchase of 














equipment .... 


0' 




_5I' 


42" 




2. 


Better quality 














of equipment . 


0' 




38' 


JO" 


- iiiii^pi 


3. 


Less responsibility 














for maintenance 














of equipment . . ' 


2 » 




77 > 


11* 


4»' 


4. 


Smaller 










« 




class^size . . . 


' 0 1 




"28' 


. 39" 


33' 




Provision of wider 
selection of ' . ' 
printed m'&terials 






• 








(texts) . •'i . ^ * 






OO t 

38 * 


45 * 


15 ' 


6. 


More coordination 














at scnoo 1 leve i . 






Ad \ 


ICS 


7. 


More coordina^tion at 








J 






a istr ic t leve i . 




7 t 
c * 




Si * 


1 /I s 


o 


Decreased * # • 




- 










empnasi5 on core 




11 ■» • 










r iJirr i ru 1 iifn * ' ■ 


2 » 


uu 


1 o 




0 


increasea provision 


0 » 












of in-service . . 


0 ' 


17 ' 


58* 


26' 


10. 


More science books 












t 


i n 1 ibrary . . 




32' 






11. 


More time to 














prepare and mark. 


0 ' 


0 ' 


16' 


39 r 


46' 


12. 


Fewer classes 














to teach .... 


0 ' 




49 ' 






13. 


More convenient 














storage space - 














for equipment : . * 




40' 


37* 


23 ' 
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60. Please ase this space to make any other comments on the science program 
>n your school. 



4t 
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TQ-SEC ■ , - APPENDIXJ. ^ 

• . TEACHER QUESTIONNAIRE (SECONDARY) ' School Code 

' • • SECOND ASSESSf^NT OF 'SCIENCE 1982 - ' ' 

,^ • A QUESTIONNAIRE FOR SECONDARY TEACHERS OF SCIENCE 



Thank you for participating in this survey of science education in British 
Columbia. Although th'is questionnaire may at first appear lengthy, the 
directions will ask you to omit about one third of the' Questions because you 
will be responding only to those that' relate to your self-selected % 
specialization within the range of .courses from Science 8 tp Physics 12. 

Your responses will influence decisions th'at will be made in curriculum, 
program implementation, teacher training, in-service, resource selection and 
'.budget allocation. If you wis1i -to make detailed comments on any question or 
to^express any concerns about science education, please use the fast page. 
Your completion of this questionnaire' wi 1-1 be a valued contribution to the 
future'of teaching Science 'in secondary schools. 1 

The September Assessment Update is enclosed for your information. It 
■outline's the process being' followed during the Science Assessment. 

The results of this assessment wi 11 be available in your school in the Fall* 
of 1982. If you wish to receive "a personal copy of the report, be sure to 
complete and return the enclosed postcard. 



Province of British Columbia 

Ministry' of Education 
Learning Assessment- Branch 
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A. TEACHER BACKGROUND ANO' -GENERAL INFORMATION ' 



1' 



1.,How>Jnahy years will you have beeh teaching as p.f. JOne, 1982? 

1 - 2 years . . — . . \ jB_ 

3-5 years' . . .^ ..... 4. ...... ^. % . ^ 13 ^ 

6-10 years ....... ^ ; \ . . . . . . \ 23^ 

' 11-15 years . / ' ... i .... \ . . 25 " 



' More than 15 years . . . . ' ; . . ........ . . 33 



2. Are you male or female? . ' 

^^le. . • . . . . * . . . • j.^ . 89 ^ 

Female . • ^ • « , .i . .i. . . • 11 ^ 

3. ^ How old aVe you? ' % . 

24 years or under * . . . y\ ... . . ; . . . . 2 ' 

25 - 29 years T . . . . .,\ . % . 14 ^ 

30 - 34 years * ... . 19 ^ 

35 - 39 years ^ . ..... 26j* 

40 - 49 yeiirs > 27 ^ 

50 years and over >. ; . ; 13 * 



\ 
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4. How many university/college courses have you successfully completed in 
each of the following areas? (One couA^e - 3 mit^ - b 6£jnz6ttK houM 
= 9 qacvUzn. houu ) - * « 

Number of Courses 

\ Le^s Two Four 

; Than or or 

None One One Three More 

1. The teaching of science- . 8* - 3* 31' 39* 19' 

2. Biological Sciences • . . JjO* 3* * 20' 11* ' 56' 

3. Earth/Space/ ^ . - 

General Science ..... Jj5* 5* 39» .24* 17' 

• 4. Physical Sciences • • . • Jj5' 29/ '51' 

5. Other science or ■ 

"engineering courses . • . \J7_^ V 10' 32> 41' 

5. How/jnany years ago Hid you successfully complete a post-secondary course 
in methods^ of teaching science? * ' 

I have never successfully completed a post-.secondary Qourse 

in methods of teaching^'science 9» 

' ^ Less than 2 years ago T 5* 

2-5 years ago, . . . ; .* . . . 16' 

6-10 years a^o * "... 25** 

II or more years ago .... i ... / 45? 

6. Which ONE of the* fol lowing describes your position in 
the school? [Chzck om onZij] 

Regular classroom teacher 741 

Department head '. . . i / 20*' 

Vice-principal . . . . 2' 

Principal ' 2* 

Counsel lor/Librarian ^ Is 

Other (spefiify): 



7. In column 1; check ALL science courses you have taught NOW OR IN THE 
PAST. Then, in column 2, check ONLY those science courses which you are 
^ teaching THIS YEAR. {Check ati that apptij) 



1 

Have Taught 



2. 
3. 
4. 
5. 
6. 



Elementary science, kindergarten/primary 
Elementary science, intermediate "... 
Science 8 



Science 9 ,. 
Science 10 . 

B'iology 11 . . . . 

7. Biology 12 ... . 

8* Chemistry 11 . . . 

9. Chemistry 12 . . . 

lb. Physics 11 ... . 

11. Physics 12 ... . 

12. Earth Science 11 . 

13. GeoTogy 12 ... . 

14. Special electives. 

15. Other, (specify) 



2. 

Am Teaching 



riow ur 
in Past 


1 1 1 1 J 

Year 


c 1 
D_ 


n * 

v_ 


oc\ * 




82 * 


^ 49 * 






Q") 1 
OJ 




0/ 


i J 


OQ I 
CO 


i J 


35 ' 


17 ^ 


22 ' 


14 ' 


2L' 




18 ' 




9 ' 




3 ' 


1 ' 


8 ' 




12 » 


5 ' 



How many students are enrolled in your school this year? , 

•Fewer than 250 ' • , '• __L' 

250 - 500 ' il* 

501 - 750 ..... ^ - 29_' 

751 - 1000 J9_* 

Over 1000 ' IL* 
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B. 'COORDINATION 



Tk^ink about the secondary science program in your SCHOOL/ Which 
ONE of the following best describes -t'he form of coordination which 
exists in your school? ^ . ' ' ^ 

There is a spjl^ially designated science coordinator or 
department head who is respons,ible for just the 
secondary grades 

^ There is a*specially des ignated ^science coordinator or 
department head who Is responsible for elementary and 
secondary grades t 

There is a specially designated coordinator or departm^t 
head who is' responsible for -science and 'one or more other 
subjects. . . - 

Coordination is performed by a working group of teachers 
in the school 

Coordination has been assumed by the principal or 
vice-principal ' 

Coordination has been assumed by one of the regular 
classroom teachers 

There is no particular form of coordination « • • 

Other (specify): ; ' , 



In general terms» how would you rate the form of coordination you 
checked in Question 9 for your school *s secondar'y science program? 

Excellent .... 
Very good .... 
' Satisfactory • . 
Unsatisfactory . . 
Very unsatisfactory 
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n. Now, think about your DISTRICT'S secondary science program. Which ONE 
of the following best describes the form of coordination which* exists 



. at the district level? 

There is a specially designated science coordinator, 
Supervisor or consultant responsible* for just the 
secondary grades - . . ♦ 10 * 

There is a specially designated science coordinator, 
^ siiJ)ervisor or consultant who is responsible for 
elementary 'and secondary grades ^.^ .8 ^ 

Ttiere is a specially designated coordinator, supervisor 
or 'consultant who is responsible for science and one 
or more other subjects. 15 ^ 

Coordination is performed by a working group of teachers 
. in the district J. IL** 

Coordination, has been assumed infqrmally by one of the 
administrators or teachers in the district ^ ^ 

There is no particular form of coordination 43_* 

Other (specify); \ 4 ^ 

12. In general terms, how would you rate the form of coordination ;^ou checked ^ 
in Question 11' for your district's secondary science program? 

Excellent . . .' 4 ^ 

Very good 7 ^ 

Satisfactory 

Unsatisfactory • \ 36 ^ 

Ver^y unsatisfactory . . /- iO_' 



ERIC 



- 400- - 



PHYSICAL FACILITIES, MATERIALS AND EOUIPME^fT 



15. riow adequate is each of the following in your school for the 
purposes of teaching science? 
c 

Facility is: ^ 

Needed '' " 
Not But Not Very Somewhat Adequate 
^ Required Available Inadequate Inadequate or Better 



1 . Lighting- 


0 ' 


0 ' 


2 » 


12' 


-86' 


2^ Storage space for 




T 








science materials/ 












equipment .... 


0 ' 


1 ' 


13 * 


33' 


53 ^ 


3. Storage space for 












microscope slides 


7 • 


0 ' 


■ 7 * 


22 ' 


65'" 


4. Storage space for 












volatiles .... 


1 ' 


' 3 ' 


1 J 




- -50. 


5. Storage space for 










student projects. 


7 > 


31 » 




21 


6. Science prepara- 










tion room .... 


2 • 


5 ' 


14 » * 






7. Water outlets . ' . 


0 ' 


1 ' 


8 * 


1ft ' 




8. Electrical 












outlets 


0 ' 


0 ■' 




* 18 ' 




9. Gas outlets* . . . 


_L' 


2 ' 




13 * 


81 * 


10. Sinks or drainage 












facilities / . . 


0 »' 


_]_«' 




18 ' 


74 " 


11. Flat-topped desks 












or tables . . .' 


0.' 




4 » 


13 ' 


82 " 


12. Safety equipment . 


0' 


1 ' 




30 ' 


63 " 


13.. Amount of work 












space per' student 


,0 ' 


1 ' 


■ JJ 




_61_* 


14. Audio-visual 












equipment , . , . 


0 • 


Q ' 


4 » ' . 


20 ' 


\ _75_* ' 


15. "Fume hood/c^loset . . 


5 ' 1 


7 ' 




^ 20 ' 


59 ^ 


16. Ventilation . . 


1 ' 






\ JL' 




17. Chalkboard space . 


0 ' 




-A' 


' 19"' 


• JV 


18. Bulletin boa^^'d 










space 


0 ' 


1 ' ■ 


7 » 


27 ' 


.61* 


19. Microcomputers . 

< 


24 ' 


17 ' 
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14. How systematically is the safety equipment in your science area/ 



room/ laboratory checked? — - ♦ 

f 

There is no safety equipment. / 2_ 

^ Casually; no systematic check - 43 

Systematically; once a year , 36 

Systematically; more than once a year 19 

15. What safety equipment, do you have in your science teaching area/ 
rocm/laboi atory? ( Cfiecfe cUZ that apply] . ^ f . 

1. I have no safety equipment ' . 1_ 

2. Fire blanks • _72 

3. Fir^e- ex>tinguisher ...... ^ ^. ...... ^ . 94 

4. Master gas shujt-off ,1 90 

5. Master water shCTt-of f • -^^ Ji 

6. Apprfiu^ed first aid kit 60 

7. ^'Se(^tJy goggles ...... \ _76^ 

8. Asbestos -gloves t> 25 

.9. Sand buckets and scoops . . • • • ^ 

10. Eye-wash stations . . . W. . . 79 

11. Acid "spill clean-up kit .... • . . . . ^ . . . . 

12. Safety charts ^ . J13 

\}. Demonstration safety shield _T8^ 

V4. Oth^r (specify) ^ _5 



16. Apart from minor changes, how often in the past year/have^you had to 
adapt your teaching plans because of difficulty in obtaining the 
necessary science equipment? - \ 

Never 17 

Seldom, about once or twice . . . * 54 

^ Fairly often, about three or four times^ * 16 

Quite often, about five or six times '. . 6 

f^ar too often, more than six times 6 

^ I seldom plan to use Equipment. ^ ; \ 

• * ' - 402 - 
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17. Overall how do you rate the -QUALITY of .the science materials/ 

' equipment available to you?* \ ^ \ 

Excellent . i. ^ 

' ^''■^ 9°°^ ; ; 

Satisfactory . . . , ' • 37 * 

Unsatisfactory. ... I V . \ 

very unsatisfactory ' -i: ^ 

18. How much input do you have in deciding wl^at science materials/ 4 
equifJftient are to be purchased in your school? if ' " 

Virtual ly none ; ^ 9 , 

**** •••• • c 

<^ Some, bift not enough • % , 

Some, about right 

Too much, I do it all ' ' '\ 

r » 

Tolr'^lillli? '"^ ''''''' material s/equipment in'f'| 

Each teacher of science looks after his/her own. " < '{^ . 

Each teacher of science looks after certain materials/ r 
equipment 

A specially designated teacher looks after .it all. 

Head of science department looks aft%r it all .'. . 

Paid assistants look after it al 1 ....... 

There is no policy on who- is responsible. . • .•«... ~T«\ 

• Other (specify): ~T» 

eSSipi^nu' '''''''' materials/ \ 

Through a central source in the DISTRICT . . . . 28' ' 

Through a central source in the'sCHOOL ' 

Through a sharing arrangement between schools " . . . ~0» 

• • I get my own * 

, Other (specify): ' ' ^, 
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21. How difficult is it to obtain science materials/equipment when you 
need it? 

/ 

Not difficult at all • • 30_' 

Not very difficult 4 

Somewhat difficult IL' 

Ver^ difficult _L* 

22. In your opinion, how adequate are the science reading materials in 
" . your 5ChooT? ' - -. 

Very inadequate 

Somewhat inadequate 

Satisfactory " ^IL.' 

More than adequate . . . . „ ' . . . 9 * 



23. How often do you use the following audio visual aids when 
teaching science? • > 



Not 

Avai lable 

1j Overhead __L' 

yi. Lar'^ charts _J_' 

3. Models 3 ' 

4. Films "'. . 1 ' 

5. Filmstrips ...... _J_° 

6. 35 mm., slides . . \ . 

7. Audio tapes ..... 5 * 

8v Video' Tapss 2 ' 

9. Microcomputers .... 33 * 

10. Other (specify): 

3 « 

^ ■ — . 



8 ' 
6 ' 
5 ' 
25 ' 
35 ' 

J9l' 
25 « 



Occasionally Frequently 
(1-5 (More than 5 
Times/Unit) Times/Unit) 



65 » 
75 ^ 
68 ' 
65 » 
^ ' 

. 64 ' 



J3.' 
44 » 



25 ' 

il' 
-26.'. 
13 ' 

7 » 

-3.' 

28 » 
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■ How much money has been allocatTed to the science program in your 



Enough to teach the program properly . . 72 * {go to Oue^tign 26] 
Not enough to teach, the program properly . J3_* (go to OaeMLbn 25) 
I don't know , _10_*-(go to OaeMLon 26) 

If there was not enough money available, how have you coped? 

Major program changes were necessary 31 

Minor program changes were necessary 70^ 

I coped without making changes 27' 

t 

D/ SCIENCE TEACHING 

In your opinion, how worthwhile is the prescribed B.C. science 
P'^og^^m^ the students you^are presently teaching? 

Very wortfiwhile - . . 29 ^ 

Of some worth * " 

Of 1 ittle worth / . . . ~6"i 

Practically worthless 

If you had a. choice, at which ONE of the following grade levels, 
if any, woftld you prefer to teach science? 

I would prefer not to teach science at all 31 

Primary/kindergarten 

Intermediate ^ 2 >' 

Junior secondary . . ; 

Senior secondary . 4^ s 

Junioj^^^nior secon(Jary \ 32 « 

Post-secondary 4' 
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28. In general, how well prepared do you feel for the teaching of science? 

Not at all / \ ^ . . . . . ^ 0 ' 

Somewhat - 4 ' 

Adequately . . . . ^ . >. . / ^. . . . I 44 » 

More than adequately . 53 ^ 

29. Which of the following best describes your current teaching assignment? 

I teach only ''science. ' _50^ { go' io Qufi^tion 31] 

I teach science 50% or more of the time. 31 * 



h teach science between 25% and 50% ^ 
of the time J2^' 

I teach science*^ less'than 25% of the 
time 7"^ 



( corvtinuz to 
* Oua>tion 50] 



30. Besides your science loarf, which of the following for^n part of your 
present assignment? (C/iecfe aJU thaX apply ) 

Mathematics 61_^ 

Physical Education 14 

Other subjects ^ 28 ' 

Coun%rlling and/or Administration 16 



\ Loun^r 



3V. How important do you think secondary science should be in a s-tudent*s 
schooTing? 

More important .than all' other subjects '. . . 1^* 

More important than most other subjects - . . . . J^J 

Equal to other subjects • • • 77 * 

Less important than most other subjects 

Less important than all other subjects _0_ 

32. In your opinion, how important do administrators in your school 

district think secondary science should be in a student^s schooling?^. 

More importaint than all other subjects 0. 

More important than most other, subjects * 7_ 

Equal to other subjects , , • • • * ' 

Less important than most other subjects 

Less important than all other subjects _0. 
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33. Have you noticed any change in student interest and motivation 
in learning science at school over the last four or five years? 

I have not taught science that long so cannot answer 13 * 

I have not noticed any change. ' 38* 

Motivation seems to have improved . . 20 ' 

Motivation seems to have decreased : . . 29* 

34. Compared to the present, would you like 'to see more, the same or le^i of 
each))f the following in your schooTs SCIENCE PROGRAM? *x ^ 

, ^ . " Less Same • More 

1. Provision of print materials op^er tK^n < 

textbook^ ' 



2: Integration of science with other subject 



3. Discovery learning . , 

4. Activity-centred learning 

5. Alternate programs in scie 

6. Locally developed programs 
7,. Outdoor education . • . . 



9. Teaching of science processes (e.g., 
classifying, controlling variabiles, 
measuring) 



10. Definition af^core curricu'lum g 

11. Background informati^on for teachers . . . 

12. Provincial learning assessment ....... 

13. District learning assessment . . . . k . . 

14. Freedom for teacher. to define course . . . 

15. Teacher input into purchase of equipment . 



17. 
18. 



Provisions for'meeting the needs of 



19. Pravisions for meetipg the needs. of 
handicapped children 



20. 



Specialist science teachers in elementary 
schools 



21. Emphasis on the impact of science on 
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23 ^ 


76 


A X 


AT t 
4/ ' 


49 


24 ' 


57 ' 


19 


6 ' 




--28 


-4 ' 




65 


7 ' 




40 


8 ' 




42 


0 ' 




37' 


3 * 


65 * 


31 J 


9 ' 


61 ' 


30 ' 


1 ' 


.31 ' • 


68.' 


19 ' 


66 ' 


15 ' 


16 ' 


65 ' 


19 ' 


12 ' 


64 ' 


23 ' 


0 ' 


75 ' 


_25 ' 


5 ' 


" 52 ' 


44 ' 


2 ' 


57 ' 


41 ' 


0 ' 




74 ' 


4 ' 


45 ' 


51 ' 


4 ' 


•35 ' 


_61^» 


2 ' 




68 » 



-42 



*\ .... . 

35* Which of the followiog special science programs exist in- your schqol? 
{Check alt that apply] . • ^ 

1. Modified science courses for student's leaving school during 

junior, hi gh^'school years and for' low achievers \ Q] * 

2. " Special learning assistance far lov<*achievers 6J,^ 

t ' ? 

^vJfephnology-oriented, science courses (e.g., ioKutAy, 

mining^ ztc. ) ; ^ . . J2_^ 

' - 4. Recreation sciencj^ cojjrses ( zaXWzk couUW ok zxtAa^ 
canxicutaA clab6 - lapidaxy, '6cizncz photography, ' 
niituAz 6tudy ) • \' . . . \ ' . . • 21 ' 

5. Special electiyes or sections for advanced students . \ • • . 17 ^ 

6. Other (specify): ^ 10 ^ 

> 

r 

• E. TEACHER EDUCATIOfj- - ^ ^ 

36. How adequately did your ^pre-service teacher education progf'aro, 
prepare you for teaching secondary science? 

Very inadequately , « •. . . . > 1 9 ' 

♦ Somewhat inadequately ' 34 ^ 

' Adequately . - 39 * 

•More than ade((uately ' . . 8 " 
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37*. How much emphasis do you feel SHOULD be placed on each of the - 
.following in preparing student teachers to teach science? 



Very 

Little Some Moderate Heavy 
Emphasis Emphasis Emphasis Emphasis 



1. Techniques of teaching science . 


0 ' ^ 


7 ' 


33 » ■ 




2. .Techniques, for developing 

^reading skills in science . ... 


4 


30 ' 


44 ' 


23 


3. Techniques for developing^ 

writing skills in science . . . 


3 ' 


30 ' 


46 ' 


22 


4. Subject matter in specific 

areas of science 


' 6 ' 


16 ' 


37 ' 


41 


5. General science 


3 ' 


22 ' 


48 ' 


28 ' 


6. History & philosophy of science 


23 ' 


48 ' 


22 ' 


6 ■ 


7. Psychology of learning 


13 * 


36 * 




i 0 


8. Testi ng/e val udt ing/gradi ng 

in science 




22 ' 


56 ' . 


21 ' 


9. Psychology of adolescence . 


12 ' 


39 ' 


33 ' 


15 ' 


10. Theories of intellectual 

development 


26 ' 


42 ' 


25 ' 


■ jL' 


11. Survey of available 

curriculum material's ..... 


4 * 


32 ' 


41 ' 




12. How to develop curric'ulum 

materials . ' . 


5 •■ 


29 ^ 


38 ' 


28* 




2 ' 


15 


44 * 


39 * 


14. Preparation 6f science materials 


0 ' ■ 


18' • 


■ 48 ' 


• 34* 


lb. Practice in teaching science . . 


0 ' ■ 


. 


_21_*' 


•76 * 


16. Discussion of problems of 
sctVnce teaching . . 


' 2 » 






oo 


17. Care and maintpnAnrp nf ;ininri;^1c 
in the classroom - . . 


20 ' 


49 ' 


26 » 


6" 


18. Care and maintenance of equipment 


_7_' 


42 ' 


39 ' . 




19. Laboratory safety 


1 • 


' JZ.' 




43" 


20. Special education 


15 ' - 


50 ' 


29 ' 


__5* 


21. Integration with otheV subjects. 


_LL' 


46 " 


_33» 


_i* 


22. Us6 of community resources . . . 


_5.' 


_45 ' 


42' 


8* 


23. .Use of audio-visual materials • 


_i* 


30 ' 


'51 ' 


15^ 


24* Other (specify): 


6 • 


11 ' 


16* 


68* 



38. How much emphasis WAS placed on each of the following in your ' ^ ^ 
pre-service preparation period for the teaching, of science?. 

t ■ , Very 

Ljttle Some . Moderate Heavy 

Emphasis Emphasis Emphasi s Emphasis 

I. Techniques of teaching science ."'J^' _37.* ^_39.' . 11 * 

" 2. Techniques for developing 

reading skills in sc-ience . . . 79 ' 14 ' 7_' 1_* 

3. Techniques, for de.veloping 

. writings-skills in . science . i, . 78 ' 15 ' 6' ]_* 

4. Subject matter in specific 

areas of science f _18_' . _30^' _26* 

5. General science _21_' _37_' _34' . 

6. History & philosophy of science. _59_' _29_' _9' 3 * 

7. Psychology of learning _r7_' _37_' _35_' 12 * 

8. Testing/evaluating/grading, Wk^ 

in science _21_' _4l_' Jf^ _7_' 

"9. Psychology of adolescence. . . . _3J_' _34.' _28' 8 * 

10. Theories of intellectual 

, developnient " _35_' _20' 6 * 

II. Survey of available 

■ . ; . curricyilum materials J8_' _41_' 17 * 4 * 

12. How to develop curriculum 

materials _53.' Ji' Ji* ^ 4 *' 

13. 'Lesson planning ' _31' _40' 20 * 

14. Preparation of science ^laterials 30 ' 42 ' ^3 * 5* 

15. Practice in teaching science . . '__2:' _24.' _46' 23 * 

16. Discussion of problems of 

science teaching _36^' _43_' _V7» 4* 

17. Care and maintenance of animals 

• in the classroom . ^ 84 ' 13 ' 3' V 

18. Care & maintenance of equipment 76 ' 18 ' 4» 2* 

19. Laboratory safety _33.' _9' __3* 

20. Special education . .' 2_' 2.' Q." , 

21. Integration with other subjects. _81_' JA' __4' • I* 

Z2. Use of community resources . . . _69,' _21' V L* 

23. Use of atJdio-visual materi'als . _30.' _40' _26' 4* 

24. Other (specify): _58' ' _i' __8' 25 * 
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39. How much in-service education do you feel you require THIS YEAR to do a 
good job teaching science? • 

f^one . . _29_. 

3 - 5,,Jwurs (one afternoon workshop) \ . . . . 24* 

Several sessions of 3 - 5 hours 

An intensive refresher course .... ~7% 

40. Based on your previous experience, indicate the value of each of the 
following for your teaching. 

Have Not Have Experienced 

Experi- Little Moderate Mych 

1 T IT 1 e^ced Value Value * Value 

K Informal meetings with other ~ 

science^ teachers _I^t 31 42 ^ 49 J 

2. Informal meetings with university 

science education instructors . . 31 • 27 » 32 ' 11 » 

3. Informal meetings with scientists. 44* 16^ 27 « " "Ts"' 

4. Workshops presented by other • 

^^^^^^rs _8* J2^i J4* 26' 

5. Workshops presented by university - y 

science educators . . 17 • £7^ 43 ^ 14 j 

6. Workshops presented by a district 

^ resource person' . j5^o £0^ 37 ^ 8« 

7. Workshops presented by scientists. 43 ^ 14 » ^\ 

8. Workshops presented by Ministry 

of Education officials . . ; . . 56* 22* 18^ 4» 

9. University credit courses- ' ' 

in science content . . V . . . . n 1 392 . 35, 

10. University credit courses' . ^ 

in science methods , 21 • 25 ^ ' 42^ 12» 

11. Visits to other classrooms .... 18 • 12^ "45^ "24* 

12. Annual conferences for science - 

^^^c^ers J8« _9^i JS 36* 

.13. Other:^||^pec^fy) : # ' 

' . Jl* 0* 11 » '79* 
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41. How effective are the science in-service education activities which are 
provided in your school/district? \ 

No in-service activities specifically provided for science . . 38J 

Very ineffective ^ ^ 

Somewhat ineffective . \. • n^^J 

Fairly effective / . . • • ^ 

Very effective 

42. Generally, how willing would you be^ to participate in a science 
in-service education workshop after^school hours il^Jut column] 
or on weekends (second coiumn}'? 

1. * 2. 

^ After On 

School Week- 
Hours ends 

Definitely would not participate . . . _5^* 11.^ 

Probably would not participate IL* 

Probably would participate * . . . . S6J 44^* 



Definitely would participate ^7 



20 
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43. Generally, how willing would you be to participate in an in-service -. 
education workshop in science during school hours IF RELEASE TIME 
WERE GIVEN? 

Definitely would not participate ' . • 3 ' 

Probably would not partici(J«te ...<...._ __3_* 

PrcJbably would participate ,* ' ' ' 

Definitely would participate - .^L" 



7< 



.1 •) 
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F. ASSESSMENT AND TESTING 

^ — " ^ 



M\1sCr0978)?^°^^-"'"^ publicajions concerning the B.C.. Science 



2. Provincial Summary Report • 

3. Provincial General Report, Volume 1 {itadznt iuAvzyi) ^ 

4. Provincial General Report, Volume. 2 {tzache.^ ^uAvzys) 24 ' 75 » 



Yes 


N6 


43 


57 * 


50 ' 


49 * 


23 ' 


77 ' 


24 ' 





45. In your school, v,hat impact have the results- and recommendations 
from the previous B.C. Science Assessment had on each of the 
following? 







None 


Minimal 


Significant 


I don't 


1. 


Allocation of 












personnel 


. j42' 


12^ 


2' 


45 * 


2. 


Provision of 












in-service- 


• Ji' 


19^ 


2' 


43 * 


3. 


Change in curriculum 












emphasis 


• 27 ' 


_23» 


_12» 


38 » 


4. 


Change in evaluation 












practices 


35 


_22» 


•4* 


39 * 


5. 


Provision of supple- 




* 








mentary materials . . . . 


32 ' 


_24» 




41 * 


6. 


Provision for special 












needs students 


31 ' 


• 21'^ 


' 7' 


41 * 


7. 


Improvement of fn- 












structional practices . . 


21 ' 


23' 


4* 


42 * 


8. 


Increase in time 
scheduled for 












science instruction . . , 


49' 


12"^ 


3* 


36 * 


9. 


Your own teaching . . . . 


29' 


-35* 


8' 


29 * 



G.. GRADE-SPECIFIC INFORMATION 



Qae/6^0Ki6 ui XMz KmaJuid<in. oi the. qat^tlonruiOiz oaz imojiing^^uZ 
Okity cuuuozAQ^d icith a ^pzc^illc faience cZ(U6 in mind. ThU 
cla66 mZZ be idzYitlf^lzd by arUiVOdnlhg thz (^oltot^xing qaz^tion. 
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46. Please identify the ONE class with which you have had both RECENT and 
EXTENSIVE experience in the teaching of science. If this is not 
possi>{)le, choose the class with which you have had the most RECENT 
experience. Note that all of the remaining questions refer to this 
specific qlass. Which ONE of the following best describes the class 
you have se'^ected? (l^ thzKZ AJb mom than onz QKadz tzvat K^p^z^zntzd 
in ijoiix ct(U6, pU(UQ, 6ztzct only OWE 0($ tho6z g^adu, pKQ.iQ,nRbty thz 
*^on/ i\)ith thz toAg'z^t znKoimznt.) ) 

Science- Grade 8 ^ 22 



Science Grade 9 



Biology 12 



22 


• 1 


(go' to QuUtion 47] 


18 


• 2 


{go to OsxUtion 49) 


18 


0 9 


{go to QuUtion 52) 


9 


0 % 


{go to Ouution 57) 


7 


0 S 


{go to QjxQ,6tion 63) 


7 


• c 


{go to QuQjition 67] 


7 


07 


{go to QjjiUtion 67) 


8 


01 


{go to OuQ,^tion 69) 




• f 


{go to QuQJition 69) 


_L 


1 a 


{go to QjjLUtion 72) 
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H. JUNIOR SECONDARYnPROGRAM 



Quzi^tion6 47 to' 56 a^^ to be an^m^zd ONLY by tzachz^ ivho oAz 



What is your reaction to the current Grade 8 text, Introducing Science 
Concepts jin the Laboratory , by Schmid/Murphy? 



Very satisfied . . . \ 



21 



Moderately satisfied 45 2 

Neutral ' .]3 i 

Moderately dissatisfied ]5 * 

Very dissatisfied g $ 



About how many hours are usually spent by your Grade 8 class 

on each of the following sections of the Junior .Secondary curriculum? 

Number of Hours/Grade 



0-9 10-19 20-29 30-39 40-49 50+ 



Grade 8 

1 . Chemistry: The study 
of matter ...... 

^' Z. Biology: Living things 
detect and respond to 



stimul i 



3. Earth Science: , The 

earth's changing 

surface lo ' 

4. Physics: Light ... ' 



3 ' 36 * iL* _19_* 1 * 

8 ' 45 » 30 » 14 » 3 « 

18 ' 28 » 23 * 11 » 1 « 

11 * 41 » 32 * 14 » 1 • 



GWe S te.ache.u - now ifUp to Quution S4 



- 415 



is 



49, How does the revised Grade 9 science text. Developing Science 
Concepts jn the Laboratory (2nd Ed.), by Schmid/Murphy compare 
with the previous edition by Schmid et a1? 

It is considerably better • 10 * 

It is somewhat better 17 * 

It is much the same _JL' 

It is not as good • _0_* 

It is considerably worse * ; • 1^* 

Not familiar with the earlier edition 7 * 

50. How many of the practical application suggestions in the revised 
Grade 9 science text by Schmid/Murphy do you use? 

Almost all ^ 22.' 

About half ^ 49 ^ 

Very few ^4 ' 

None 



51. About how many houfs are usually spent by your^Grade 9 class 

on each of the following sections of the Junior Secondary curriculurti? 

Number of Hours/Grade 



4 




10-1$ 


20-29 


30-39 


40-49 


50+ 


Grade 9 














1 . Energy 


2 ' 


9 ' 


28' 




Ji.* 


_6' 


2. Astronomy: The Science 
of space 


13 ' 


25 ' 


35 ' 


18* 


7' 


2* 


3. Matter, Energy and 
chemical changes . . 


0 ' 


4 » 


32 ' 


41 » 


19' 


3« 


A. Energy and Living 
^ Organisms 


0 ' 


7 « 

1 


35 ' 


35 * 


17' 


5* 




\ 
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. 52. How useful do you find each of the following materials? 

♦ Cannot Of. Little ^ Very 

Say Use ^Useful Useful 
^ r : — 

1. Labtext in Science (Cannon ^ aj[) ^ 44 ^ 41 

2. Mixtures in Chemistry 

{Harrison, Murphy) . 4Kj ,^ 40 ' 

H 3* Ecology: Field Research in ' 

Science (Jacobson et a|) , . ; 52^^ . 

4. Investigations in Science 

Modules (Wiley Series) . . . . '75^* >8 ' 

5. Extending Concepts in 

the Laboratory 

(Rasmussen &^Schmicj>ii ' _5^* 35 ^ 

53. About how many hours are^ usually spent by your Grade 10 class 

on each of the following sections of the Junior Secondary curriculum? 

, Namber of Hours/Grade 



JLL' 


_2-' 


14 ' 


^ 4 » 


5 ' 




6 ' 




50 ' 


11 » 



Grade 10 

1 . Radioactivity .... 

2. Electricity and 

magnetism 

3. Atoms, Molecules 

and vions 

4. The Planet Earth 

(Earth Science) . . 

5. Cells Reproduction 

and Heredity .... 

6. Sound and Wave Motion 







20-29 


30-39 


40-49 


50+ 














95 


3 


- 2 ' 


0 ' 


0 ' 


0 


3 • 


19 » 


53 » 


19 * 


5 • 


1 


1 • 


14 » 


46 » 


28 * 


' 8 » 


3 


36 » 


26 » 


31 » 


5 * 


1 » 


1 


1 • 


9 * 


24 ' 


35 * 


20 ' 


10 


53 • 


32 ' 


13 ' 


2 * 


1 ' 


0 



54. How do you usually use the Reading About Sciert^e series by 
Anastasiou et a2? (CAecfe one only] 

Never use it . ^ , 31 ' 

Make it available to students to Vead as they wish 9 ^ 

Recommend certain readings without follow-up 14 ' 

Assign readings to discuss in class 34 

Assign readings to' test in class • . • .."^ 13 *' 
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55. For each of the following characteristics, how suitable are the background 
reading materials for the Reading About Science series? 

1. Too difficult . . . . ; 52 ' 

^ About the right difficulty* 40 ^ 

Too easy . % 2 * 

I don*t know , . 7 ^ 

2. Up-to-date - 8 ' 

Partly up-to-date 59 ' 

Out-of-date I , . : 27_^ 

• I don't know . . . ' . 6 

3. Not relevant to lab topics 54 * 

Relevant to lab topics ' . 39 ^ ' 

I don't know ^ 6 ' 

4. Generally satisfactory 34 ' 

Genera'lly unsatisfactory ^ 59 ^ 

I don't know / 7 ' 



56. How useful do you find each of the following materials for your 
grade level? 







Cannot 
) Say 


Of Little 
Use 


Usefy] 


Very 
Useful 


1. 


< 


39 > 




'32' 


4* 


2. 




50 « 


17 ' 


24' 


10* 


3. 


Searching for Structure 


91 > 


7 » 


^' 


r • 

0* 


4. 


Intermediate Science Curriculum 
Study (ISCS) 


76 > 


12 » 


11 ' 


0* 


5. 


Independent' Investigations in 
Science (US) (Wonq et.al) . . 








1 * 


6. 


Canadian Cancer Society Package 






Jl' 




7. 


Other (specify) :- 














44-. 


3» 


28' 


25* 



PLEASE MOW SKIP TO QUESTION 77 O'J PAGE 34. Szction I li. 
only ion. thoie. nuponding inom a Se.nA.oK SecondoALj point 
0(5 u-tew., 
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58. Rate the following course materials in terms of their 
for Biology 11 . ' 



Very Don't 
Unsuitable Suitable Suitable Know 

1 - B,$.C.S, Biological Science: An 
Ecological Approach 

(green version) . 4] » 592 0% 

2. B,$.C,'$. Biological Science: An 

Inquiry into Life Lab Text 

(yel low version) 21 » ; ' 5 2 * 21 • 6 * 

3. B.$,C.$. Biological Science : ^ 

Molecules to Men . ^ 

(blue version) . / 25 * 28 * 5« 43 

4. Laboratory and Field Investi- 

gations (Miller and Vance) . . . TU .47* 2» 25* 

5. Laboratory Manual Biotoqical 

Science (Gregory) Z\J 18« 7* 

6. Laboratory Outlines in 

Biology (Abramoff and 

Thomson) < . . ' 15 * 61 * 21 • 3* 

7. B.C. Curriculum Guide for 

Biology 11 . , , , ,~ Jj^i ^2 \y% 3^' 

8. ' Animals Without Backbones 

(Buchsbaum) . \ . 3* 15* 82' 0* 

9. Resource Book of Test Items . . . J_5^^ 36* 16' 33* 

10. Student Lab Outline (Ministry of 

Education) 451 341 31. ig* 

n . A Guide to the Study of Freshwater 

Biology (Needham and Needham) . . 19 ' 57 * 22 * '3* 
.12. Trees, Shrubs and Flowers to Know 

\ in B.C. (Lyons) Y^if ^« 0* 

13. B.S.C.S. Lab Blocks: ~ 

(1) Field Ecology 

(2) Life In the Soil 29^ 56 * ' 5> 11* 

14. Botany: An Introduction to 

Plant Biology (Weier et jH) . . . 43* 14 14 *v 

*^S. Canadian Cancer Society Package . 13* 48 * 17 * 22 * 
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59. Approximately how much time is spent in Biology 11 on each of 
the following? - * * - • 

10 Hours /' : * • 50 Hours 

Or Fewer ' 20 Hours 30 Hours 40 Hours or more 

1. Ecology 22 ' ' _24' _27' _27* __0» 

2. Diversity JT' _3_'- J3.' _27* _5i» ' 

3. Evolution '_26_* _12» __a» 5 » 

4. Optional material . 46 ' 40 ' 9 ' 2* . 4» 

60. Should there be more, less or about the same amount of human 
biology in Biology 11 as at present? 

More than at present 61 ' 

Abojjt the same / .• 39 ' 

Less than at present /V^ 0 * 

61. Do you feel that an alternative course, concentrating on human 
biology,^should be developed for the Grade ~T1 level? 

Yes 78 

No .... •. . 18 ' 

Not sure 4 ' 

§2. Would you teach such a course if it were an option? 

^ Yes ■ 88_« 

No ; 3 ' 

Not sure 

If YOU HAVE ANY COMMENTS REGARDING CHANGES YOU WOULD LhKE MAM 
TO THE BIOLOGY 11 PROGRAM, PLEASE USE THE SPACE PROVIDED OtK 
THE LAST PAGE. (j \ 



Biology^ 11 tzach&u - novo go to Question 74, 
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QuuUoM 63 to 66 aKt oniij to bt am<^iAtd btf thoiz ^^^pondinq 
5tom a BA.oiogy point of, via^. ^ 



63. How frequently do you use the following materials for Biology 12?- 

Never." Occasionally Regularly 

!• Investigations of Cells and- 
Organisms, A Laboratory Study 

in Biology - (Abramotf. Thnm^nn^ . 2g^» ^ '43 1 42 » 

2. Foundations of Biology 

(McElroy et a2) . . . . 0 « 16 » 84 » 

3. B.C. Curriculum Guide for V 

Biology 12 uj _34_*' _42_» 

^- .Botany: An Introduction to Plant ' . 

Biology (Weier et-all ) 13 » 54 * 33 » 

5. Other sources of materials _0_« 38 * "sF* 

64. Rate^e following course materials in terms of their suitability for ; 
Biology 12. ' 

^ . Very^ Don^t 

Unsuitable Suitable Suitable Know 

1 . rnvestiqations of Cells and ^ 

. . Organisms; A Laboratory Study ^ ' . * ^ 

in Biology (Abramoffx ThQm<;nn) |j^J[g^* \ 44 * ' 16 * 0' 

2. Foundations in Bio1o9y 

(McElroy et dX)- . . . 42 ^ ^ 40 « ' 17 « 2 * 

3> Botany; An Introduction to Plant > 

Biology (Weier et a2) . 23 * 48 * 29 * 0 

4. Workbook of Investigations " 

of Cell's and Organisms 61 * 30* 7 * * 2 * 

5- Dissection of the Fetal Pig ... - 4 » 29 ' 67 I "V* 

6. Dissection Guide for the ~^ 

^^^^^ Pig >^ _4^» J3^^ _63^! _0^^ 

, 7. Other sources of materials.. ... 0 * 4* 83 * 9 * 
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the fol lowing? 



"1. Physiology . . . . . 

2. Cellular Biology . 

j3.' Evolution 

4. Qptiona/ material 



is spent in Biology 12 on each of 




Hours 


• 




50 Hours 


Fou/or Hniirc 

rcrfC» wvy nuUi 5 


'^0 Hnur<; 


40 Hniirs 


or more 


0 ' 0 ' 


4 ' 


2^ * 


I 74 • 


4 22 » 


^ 39 ' 


29 * 


6 » ■ 


40 ' 8 » 


2 » 


0 * 


0» ^ 


71 ' 61 » ■ 


13 ' 


0 " 


A' 



66. Would' you say that Biology 12 contains too much contenjt, too much 
process or an appropriate balance of both? ^ ^ 

Too much conten't ^. . 52 » 

Too muc1i process , _2_^ 

An appropriate balance ^6 ' 

. IF YOU HAVE ANY COMMENTS REGARDING CHANGES YOU WOULD LIKE MADE 
TO THE BIOLOGY 12 PROGRAM PLEASE USE THE SPACE PROVIDED ON THE 

LAST PAGE. 



-^otogy 12 tQ^chzu - 'now go to Quutcon 74 




QiiutioM 67 and 6i oJiz only to be ciMm^zd by tho6Z ^(^pondina 
I 6^om a ChmUtAy 11 ok a ChztrU^Viy 12 point ol vizvo. 



67. How often are the following used in Chemistry 11? * 

Never Occasiona>ly Regularly 

1- The Nature of Matter ^McDonald, 
Courneya) . . . . , . 



2. Inquiries in Chemistry (Turner, 
Sears) .... 



3. Keys to Chemistry - text 

(Ledj)etter, Young) 

^- Keys to Chemistry - lab manual 
(Ledbetter, Young ) 

5. Keys to Organ-ic Chemistry 



6. F oundations of Chemistry (Toon, 
- Ellis) . . . 



53 ' , 


35__' 


12' 

V 


• 5 ' 


34* 




54 ' 


28 » 


JS ' 


52 ' 


29 » ' 


Ji' 


59 ' 


35 » 


6 ' 


45 »' 


41 « 


14' 



68. How often are the following used in Chemistry 12? 

' ^ Never Occasionally R^egula.rly 

1- Foundations of Chemistry (Toon, * ' - 



■ 0 ' 7 * * 93 ' 

2. Laboratory Experiments fpr 

F oundations of Chemistry " 

■^loon, EIHsJ . . . .-. _£> 25_» ^ 

3. Proton Chemistry (Richardson) . , . 48 > 34 » "ig"-* 

4. Inquiries in Chemistry (Turner, 

•Se^fs) _54_> 33_» ¥«-*»12»" 

JF YOU HAVE ANY COMMENTS ON THE STRENGT)^S AND/OR WEAKNESSES OF 

THE NEW CHEMISTRY 11 AND 12 COURSES, PLEASE USE THE SPACE 

PROVIDED ON THE LAST PAGE. 'nt 



Chml6tA.y n and 12 izackeA6 - pUcuz now 6lUp to 
Qixution 74 on pagz 33. 
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QudiUou 69 to 7) CLAz only to be an^iocAed bt/ ihoi^t xupondlng 
Ixcm a VhyUcJi II o/i 12 'polnt oi \>ieiO: , 



69. How often do sttjdents use the following books in Physics 11? 

, * Never Occasionally ' Regularly 

1. Fundanr^ntals of Physics 

(MacNaughton, Martindale) _6_' * 88. 

2. The Ideas' of Physics (Giancol i ) . . i2_* ■ iL' 

3. Laboratory Course in Physics 

Revised (Livesey et al) . . .... •61_* 23_» J6_' 

4. PSSC Physics , 2nd Edition . . . 57^' 28^'^ IL^ 

70. Rate your impression of the NEW PHYSICS 11 COURSE as compared to the 
previous Physics 11 course. 

Much improved^. . . . ,44 ' 

Slightly improved - .MJ 

About the same in quality ' ' _7.* 

Slightly worse , ' ^ 

Much' worse _L' 

I am not' familiar with both courses _6_* 

71. Hqw of ten do students use the following books in Physics 12?* 

Never Occasionally Regularly 

1 . A Laboratory Course in Physics ^ 
- Revised (Livesey etaj) . . . JJL' ' ZL' 

'I. Physical Science Study Coffmittee • * ci 

' (PSSC) Physics , 2nd Edition . . . . ]±J 4L' ' — 

IF YOU HAVE ANY COMMENTS ON THE STRENGTHS AND/OR WEAKNESSES OF THE 
PHYSICS qi Pm 12 COURSES, PLEASE USE THE SPACE PROVIDED ON THE 

■ LAST PAGE. 
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Phyiici n and 12 tzacktu - ..nou) 6kip to <luti>tLon 74. 
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Qutitiom, 72 and 73-aAe. only to be anim^td by tho&z 
'iQbponding ^Aom an EoAth Science. oi Gioloqif point oi vim. 



How often do students use the following books in Earth Science 11? 



t 




Never 


Occasionally 


Regularly 


' 1 . 


Foundations of Space Science 
(Krynowsky et al )..•...'.. . 




50 * 


0 » 


2. 


Earth and Space Science; 2nd 
td. (Wolf et al) . . • 


. 22 ' 


67 * 


, ILV 


3. 


Investigating the Earth (American 
Geological Institute) " 


0 ' 


60 * 


40 » 


4. 


Earth Science (Goldthwait) 


. 0 ' 


25 * 




5. 


Spaceship Earth/Earth Sciences 
Jackson/Evans) 


• 25_' 


63 * 


13 * 


6. 


Challenges to Science, Earth 
Sciences (Heller et al) . . . . . 


11 ' 


78_* 


11 » 


7. 


Course on Earth Science - 2nd Ed. 
(bishop et al) 


. 75 ' 


25 ' 


0 ' 




Reference Package 


. 43 ' 


43 * , 


14.» 


How often do students use the following books in 


Geolljgy 12? 








Never 


Occasional ly 


Regularly 


1. 


Geology and the new Global 




43 * 


0 ' 


2. 


Geology (Long) . . 




100 * ' 


3. 


Principles of Geology (Gillulv) . . 


20 ' 




•20 ' ■' 


4. 


Laboratory Manuals 


17 


17 * 


67 * 


5. 


Student Reference Kit .. 


40' 


4a » 


20 » ' 



IF YOU HAVE ANY COMMENTS ON THE EARTH SCIENCE 11 OR GEOLOGY 12 
COURSES, PLEASE USE THE SPACE PROVIDED' ON THE LAST PAGE. 
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74. OnTTecormiendation arising out of the 1978 Science Assessment was that 
a general science 'course should be introduced at' the Grade 11 level 
for some students. Has your school initiated such a course? 

Yes, one is in place 

No, but one is planned 

No, one is not planned ^2^' 

75. Which ONE of the following best describes your views on the 
introduction of a general science course at the Grade 11 
level for some students? 

This should be done as soon as possible ........... -j JlI* 

It'wduld be worth a try . . "V . . J[5^* 

There is no great need for it 

It would be^ a. waste of time and money _I6.** 

Other (specify): 

76. If a general science course were to be introduced at the Grade 11 
level, would you teach it? • 



Yes 

No 

pdon^t know 



34 » 



? 



\ 



O '7 1 



6 

J. INSTRUCTIONAL PRACTICES 



77. In terms of the science class you chose in Question 46, 

how often do you engage your students in each of the following? 

Rarely - Very 

(Once or About Frequently ^ 

( Twice Half (Almost 

- During Occa- t^e Fre- Every 

Never Year) sionally Time quently Class Period ) 

1. Carrying out exper- - 
iments from a set 
of instructions 

2. Making up their ' V 
own experiments . 

3. Discussing the 
po'ss ible errors 
in an experiment 
that has been 
completed .... 

4. Listening to 
teacher' s expla- 
nations 

5. Interacting with 
the teacher in a 
mix of questions 
and explanations . 

6. ^ Making a graph 

from the data 
students get from 
an experiment . . 

7. Generalizing infor- 
mation to new prob- 
lem situations . . 

8. Making guesses 
about the results 
of an experiment . 

♦9. Interpreting or 
explaining for 
themselves the 
results of a'n 
experiment .... 

10. Classifying ob- 
jects or events . _j5 * J2^ _51_' Ij __24» 1« 

11. Describing/ 
reporting 

observations A" * - ^ 

their own worSs . 0 * _4 ^ _27» 10« 
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0 ' 




' 22' 


25"' 


43' 


8* 


32 ' 




* 


1 


1 


n* 


1 ' 


5 ' 


39* 


11 " 


39? 


5« 


0 ' 


1 ' 


31 » 


25" 


35' 


7« 














0 ' 


0 ' 


24 » 


20*- 


42 » 


■ 15» 


4 » 


20 ' 


54 » 


5" 


16* 


1» 


1 ' 


12 ' 




9" 


• 

26' 


3* 


2 ' 




50' 


13" 


21' 


2* 


\ 

1 ' 


5 ' 


33 » 


15" 


41' 


5« 



77* (Continued) 



Rarely. - 
(Once or 
Twice 



About 
Half 



Very 
Frequently 
(Almost 



During Occa- the Fre- Every 
Never , Year) sionally Time quently Class Period ) 



12. Measuring in an 



experiment .... 




3» 


29' 


14* 


49 » 


4« 


73. Answering questions 
from worksheets 
or textbooks . . . 






23' 


19* 


46' 


JO* 


14. Discussing ex- 
periment results 
with other 


\ 


7 * 




It;* 

1 D 


0 1 




15. Copying notes 
from blackboard/ 
overhead 

projector .... 


2 ' 


10« 


51 ' 


16* 


21 » 


3« 


16. Solving quanti- . 
tative problems . 


4 ' 


16» 


46' 


12* 


19» 


4« 


17. Memorizing 
' scientific 
information . . . 


4 ' 


13» 


56' 


12* 


_VS 


1« 


18. Doing invest4ga- 
tions at home . . 


20 ' 


53* 


26' 


1* 


1' 


0« 


19. Reading from 

textbooks .... 


2 ' 


10« 


51 ' 


H" 


21 » 


3« 


20. Doing library 


' 7» 


42 » 


48^ 


1* 


1» 


0« 


21. Going on field 


30 ' 


50 » 


20' 


0* 




0« 


22. Discussing sci- 
ence issues and 
values in society 


5» 


28^ 


55» 


3* 


9» 


1» 
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78* What provisions are made in your SCHOOL for individual 

differences among students in science? ( C/iecfe aXZ that apply] 

1. No special provisions 29 * 

2. Continuous progress • , 

3. Learning assistance classes 49 i 

4. Modified and/or enriched programs 5*1 1 

5. Other (specify): 51 

79. What provisions are made in your CLASS for individual differences among 
students in science? { C/iecfe aU that apply) 

1. No special provisions 551 

2. Individualized instruction 331 

3. Achievement grouping within the class / 91 

4. Special interest groups -3 * 

5. Other (specify): - ~Ji 

♦ ^ • 

80. How many hours per week, on the average, are you allowed DURING SCHOOL 
HOURS for preparation and marking for the science class you selected 
as 'a reference point? \ 

No time during school lW\s 71 

Less than 1 hour ^ 38 * 

1 - 2 hours . ; 28 ' 

3-4 hours { 23 

Mo^e than 4 hours . . ; \ ...... . 5 * 

il. How many hours per week, on the average, do you NEED to prepare and 
mark; for this science class? / ' - ^ 

Less than 1 hour ' 1 1 

1 - 2 hours ; • . . . 21 * 

3-4 hours ? \ 33 ' 

5 - 6. hours . , / . 24 

7-8 hours . : . . S 10 ' 

9 - lb hours . . . ' ~5* 

More than 10 hours y^. . . . 7^ 



82. What proportion of the lab/experiment write-ups for your class receive 
detai led comments? 



None ^ 

Well 'below half *• • • ; ii- 

About half 

Well over half ; J8^ 

All : i . . 19. 

83. Whatjs the most frequent method of marking lab write-ups for this 
class in science? 

Write-ups are not marked for this class 

A letter grade scale 

Numerical marks 82_ 

^Satisfactory/unsatisfactory ' . _2_ 

Complete/incomplete _2_ 

^ Excellent/fair/poor 

Written cormients only . . 

Other (Specify)": ' _L 

84. On the average, how manageable is your marking load in science?^ 

. ' . Usually manageable ^ 

Sometimes manageable, some-times unmanageable S]^ 

Usually unmanageable ^ JB 
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85. How much emphasis do you place on each of the following in deriving a 
Tinal_ evaluation for your students in SCIENCE? , 



No Little Some Much 
Emphasis Emphasis Emphasis Emphasis 



1 

1 • 


Mnecaota i records of 


5 

■•r 










achi ev€fiient 


07 1 


-in 2 
30 * 


24' 


10* 


c • 


Mnecaoua 1 records of general 












attitudp in rl;»cc ' 


. 04 1 


36 ' 


28 ' 


3* 


3. 


niick^uuLdi reLorus OT worK 












habits 


Cf 




Oil 

33 


4 * 


4. 


Teacher-made objective tests. . 


0 * 


9 * 


on 1 


68 * 


•5. 


Standardized objective tests. . 


' 50 ' 






7 % 


6. 


Subjective tes^ts {essay. 












paragraph, etc.) . . 


" 13 


30 * 


40 ' 


17* 


7. 


Laboratory/experiment 














1 ' 


6 * 


44 ' 


49* 


8. 


Individual work contracts . . . 


70 • 


19 * 






9. 


Reports on topics in science. . 


25 ' ' 


38 * 


35 ' 


2 * 


10. 


Projects . 


27 ' 


38 ' 


J2.' 


-A" 


11. 


Oral testS' 


64 ' 


24 * 


n ' 


1 * 


12. 


Student self reports ... 


79 ' 


_17_» 


3 ' 


1 * 


13. 


Attendance . 


45 ' 


30' * 


20 ' 


5* 


14. 


Other (specify): 


39 ' ^ 


10 * 


35 ' 


17 * 



86. 



On the average, what percent of the students in this class do you expert 
to receive each of the following final letter grades for this course? ' 

Total should approximate^lOOX. 



0-55; 



1. A (Excellent) 

21 8 (Very Good) 

3. C+)(Satis- . , 

4. C j factory) . 

5. P (Pass) . . 
.6. F iFail) . . ./ 



16-15X 


16-30% 


31-50% 


51-100% 


43* 
_50» 


8' 
. 40' 


r 

__4* 


0' 


12» 
53 » 


51 ' 
-62' 
25' 


33* 
6* 


3» 
2» 


33 * 


7 ' 


1* 


1» 
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87. In an average week, during this* course, how many hours of homework 
in science do you assign to each student? 

0 

1 ; 26^^ 

2 , 3S_' 

3 

' 4 or. more * 



88. How often do you assign homework in 'each of the following categories 
for students in this course? 

Rarely - Very 
(Once or About Frequently 

Twice Half (Almost 

During Occa- the Fre- * Every 
Never Cour$e)_s^nal ly Time quently Class Period ) 

1. Problems at the 
end of a 'section/ 
chapter .... 

2. Lab/experiment 
write-ups 1 ^ 

3. Do at home 
experiments . . 



5. Preparing reports 
on topics in . 
science . . . . , 



7. Preparing for 
t?sts ; . . , 



5 ' 


9 ' 


34 • 


14 


H 


34 ' 


5 ' 


1 ' 




27 » 


21 


% 


40 » 


7 


51 ' 


39 ^ 


10 » 


0 


% 


0 


0 


5 ' 


13 ' 


49 * 


14 




18 » 


1 


24 ' 


42 ' 


31 » 


2 


% 


2 » 


0 


30 ' 


42 ' 


'24^' 


, 1 


% 


2 » 


0 


2 ' 


2 ' 


56 » 


14 


% 


25 » 


2 



Completing work 
unfinished in 


1 ' 


_3_' 


IL 




37 » 


10 


Completing 
worksheets . . . . 




12 ' 


il 


i 9 . 


♦18 » . 


1 


Memorizing 
scientific 
information . . . 


14 ' 


27 ' 


■ 45 


» 6 * 


n 


1 


Other (specify): 


29 ' 


6-* 


35 


» 1 " 


18 » 


12 
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nuIlu'JSf'c'' following changes be likely to affect the 

quality of science learning in YOUR classroom? 



The quality of learning would likelv 
Deteriorate Ueteriorate Remain Improve Improve 
Ser iously Somewhat the Same Somewhat Greatly 

!• Wore direct input t 



by you into the 
purchase of 
equipment . , .~ , 

Z. -fietter qua! ity 
of equipment . . 

3. Less responsibility 

for maintenance 
of equipment . . 

4. Smaller 

class size . . . 

5* Provision of wider 
selection of 
printed materials 
(texts) ..... 

6. More coor(;jinatiQn 

at school level . - 

7. More coordination at 

district level . 

8. Decreased 

emphasis on core 
curriculum . . . 

9. Increased provision 
of in-service . . 

10. More science books 
^ i n 1 ibrary . . . 

11 . More time jto 

prepare and mark. 

12. Fewer classes 

to teaqh .... 

13. More convenient 

storage sp«ce 
for equipment . . 

14. More university 

courses in 
science (taken 
by yourself) ^ . . 









28 * 




0 ' 


0 ' 


44 ' 


49 * 


8 * 


■3 J ♦ 
0 


10 ' 


58 ' 


25 * 


5 » 


__p ' 


1 ' 


21 ' 


44 * 


OH 


0 ' 


1 ' 


20 * 


55 * 

> 


25 ' 


0 ' 


1 » 


64 » 


32 * 


3 ' 


0 ' 


5 ' 


53 » 


35 * 


W_» 


4'' 


20 ' 


55 * 


19 * 


3 ' 


0 ' , 


1 ' 


27 * 


64 * 


8 ' 


0 ' 


n * 
u 




48 * 


5 * 


0 ' 


0 ^ 


J6_» 


50 * 


34 » 


0 ' . 


0 * 


22 * 


46 * 




-0.' 


.0 ' 




39 * 


9 ' 


0 ' • 


1 ' 


47 ' 


46 * ■ 


6 ' 
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89. (Continued) 







The quality of learning would likely 






1 


Deteriorate 
Seriously 


Deteriorate 
bomewnac 


Remain' Improve Improve 
the, Same Somewhat Greatly 


15. 


Higher priority 
placed on science* 
by administration 







55 *' 


42* 




16? 


Less in-service 
education .... 


3 ' 


46 » 




1 




17. 


More time allor 
cated to science. 


0 • 


2 ' 








18. 


Changes in the 
new program . . . 


1 


3 ' 




■ 44* 


10 ' 


19. 


Increased avail- 
abi 1 ity of equip- 
ment & materials. 


0 ' 




36 » 


55 


9 » 


20. 


Fewer subjects/ 
levels to teach . 


0 ' 




34 * 


46 


* 

18 ' 


u 1 • 


I nrr P fi«ipH 

emphasis on 
core curriculum . 


2 ' - 


19 » 


58 » ^ 


18 » 


, 3 » 


22. 


More choice for 
teacher in selec- 
tion of program . 


1 ' 


4 » 


50 » 


39 * ^ 


7 » 



9CC DO' you hav^ enough time to complete the curriculum for this^cience 

course? • . ' . 

^ More than enough time L 

Enough time ' 24 ^ 

Almost enough time \ _31 * 

Not enough time 

91. Which tjfme-table pattern does your school have for this course? 

Quarter . . . ' 

Semester ^ ..... * » . . 34 ^. 

Regular full year _58,* 

Other (specify): ^ . 
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92. Which time-table pattern would you prefer for th'is course? . 

^ Quarter . . / / c i 

Semester 23 ^ 

.Regular full year yy t 

Other (specify) " , gi 

93. How many students are enrolled in the class you have used as'a 
reference for the latter half of this questionnaire?.^ ' 

20 or fewer , ' . . ; ] 5 ^ 

^ 21 - 24 : ... ; . . ^ 

' 25 : 28 . ;. 36_, 

29 - 32" , . : ; 

33 or more 5 $ 
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94. Please use tJ^is space to make any other comments on the science program . 

in your school.- ** ' 



/ 
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APPENDIX J 



J4.\LE-FtiM.\LE RESPONSES ON CORRECT OPTION FOR ACHIEVEMENT 

■t , 

(^TARLE J-f GRADE 4 



ITEMS - 



Item Number 



1.1 
1.1 

"1.1 
1.1 
l.*l 
1.1 
1.1 
1.1 
1.1 
1. 1 

- 1.1 
1.1. 
1.1. 

1.1. 
l'.,l. 
' 1.1. 
1.1. 
1.2. 

1/2- 
O. 

1.2; 

1.2. 

1,2. 

1-2. 

1.2. 

1.2. 

1.2. 

1.2. 
'1.2. 

1:2. 

1.2. 

1.2. 

1.2. 

1.2. 

1.2. 

1.3, 
•1.3. 



ERiC 



1-. 
•f. 
1. 
1. 
1. 
1. 
1. 



01 (XOl.) 

02 ^X17) 
(X25) 
(X28) 
(X2 9) 
(X36) 
(Y04) 
(Y09) 
(Y15)' 
(Y26) 
(Y3A) 
(Y35) 
(Z04) 
(Z07) 
(Z08) 
(Z09) 
(Z16) 
(Z20) 
(X05) 
(;X06) 
(X07) 
(X09) 

Cr5. (X19) 

06 (X31) 

07 (YIL) 
08"'(Y18) ' 
09 (Y19) 

(Y25) 
(Y2'7) 
.(^33) 
(ZIO) 
(Z13) 
(Z17) 
(Z21)-' 
(Z26), 
(Z^) 
(X04} 
(X12) 
03.(.X13) 

04 (X24) 

05 ()G2) 

06 (^S}3) 

07 ^D5) 

08 n'06)** 

09 (Y07) 



.03 
.04 
.05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.13 
.14' 
.15 
. 16 
. 17 
. 18 
.01 
.02 
.■03 
r04 



10 
] 1 
12 
13 
14 
15 
16 
17 
18 
01 
02 



Percent CQ-rrecC 
Male Female 



Item Number 



Percent Correct 



Male 



Female 



89 


' 88 


1 110 w 


^ 9 


c 0 
D J 


44 


54 


1 1 1 


9 1 
J / 


4z 


77 


80 


1 119 ^ 
i.J.iZ 


Q 
00 


67- 


84 


90 


1 . J . i J v^Uz ^ 




93 


89 




1 1 1/i ^7^l^ 


OD 


o7 


93 


" 94 




0 0 
z 0 


31 


' 90 


89 


1.3. r'6 (Z31) 


,oU 


61 


94 


90 


1 1 17 /'7'50\ 

X.J. 1 / \L5l ) 


o4 


87 


*'^^84 


y L 


i. J. lo CZ33) 


22 


22 


15' 


' IQ 


i . ^ . Ui AlD:? 




44 


31 




i . 4 . Uz CXz2^; 


70 


62 


76 




i . ^ , U J { YU J ^ 


64 


^ 63 


7 3 


7 1 


1 /. rv/. ^vio\ 


66 


^ 71 


85 




i . 4 . U3 (, Zz J; 


40 


44 


56 


J 1 


i . 4 . Ud \ Llk ) •> 


• 81 


80 




^8 


2.1.01 (X02) 


71 


60 


7- 


84 


z . i . Uz ( XOo)^ 




85 


^ 88 . 


Q4 


z . i . U J C All ) 


68 


65 


5 r • 




Z . i . U4 \ Alj ; 


67 


66 


85 . 


* 84 


Z . X . U J I, AZ J ^ 


53 


< 48 


60 


61 


9 1 v9 A^ 
z . i . Uj azd^ 


^ 33 


34* 


52 <' 


4Q ' 


" 2.1.07 ^08) 


49 


' 51 


69 


73 ^ 


9 1 ' no ^ V 1 9 ^ / 


c c 

55 


42 


69 " 


•70 - 


50 


46 


J2 


^- 52 


9 1 1 ^^ ^ V 1 /. ^ 


JJ 


49 


19" 








57 




'62 


? 1 ' 1 7 ^V99 ^ 


/ / 


50 


7 -*- ' 


44 ^ 


^ • 1 . 1 J ^ Z<Uj ^ 


^ 9 
0 J 


57 


75 


74 


. 2.1.14 (Zll) 


,77 


75 


92 


86 


2 1 ' 1 S I' 7 1 /i ^ • ' 


9Q 


41 


^ \j 


J V 




58 


47 


87 


89 


- 2.1.17 (Z30) 
2.1.18 (>Z34) 


36 


SI 


77 


75 


61 ■ 


58 


71 


6*8 


2.2.01 (X03) 


52 ' 


46 


'38 


49 


2. 2'. 02 (X30) 


80 ' 


78 


77 


81 


2.2:03 (Y02) 


87 


86 


34 


35 " 


' 2.2.04 (Y24) 


72 


66 


■83 


86 


2.2.05 (ZU) 
2.2.0(1 (Z19} 


•54 


48 


,41 


42" ' 


n. ' 


77 


43 


34 


2.3.01 (XU) 


37 


"30 


36 


45 


2.3.02 (X20) 


45 


42 


49 


42 


2.3.03 (X35) 


82 


81 


'65 ■ 


'68 " • 


• 2.3.04 (YOl) 


33 


40 


73 




2.3.05 (Y21)- 


77 


85 


58 


2.3.06 (Y32)^ 
• •- 437 - ^ ^ 


87 


90 


/ 

•* 











TABLE J^l (Continued) 



Percent Correct 



Percent Correct 



Item Number 


' Male 


Female 


Item Number 


Male 


Female 


2/3.07 


(ZOl) ^ 


94 


96 


3.2. 


01 


(X21) 


71 


66 


2. 3.08 


(Z15) 


86 


93' 


3.2. 


02 


(X27) 


61 


* 61 


2. 3.09 


(Z25) 


71 


76. 


3.2. 


03 


(Yi6) 


75 


84 


3.1.01 


(XIO) • 


44 


■54- 


. 3.2. 


04 


0Y17)' 


"64 


70 


J. 1 . 02 


(X18) 


37 


40 • 


i . Z . 


03 




88 


91 


3.1.03 


(X34) 


89 


86 


3.2. 


06 


(ZI8) 


74 


76 


3.1. OA 


(Y28) 


yo 


0 1 












3. 1.05 


(Y30) 


60 


63 












3. 1-.06 


(Y36) 


52 


37 








• 




3.1.07 


(Z22) • 


55 ' 


43 












3. 1.08 


(Z27) . 


52 


55 






• 






3. 1.09 

> 


(Z36) 


49 


. 46 














\ 




TABLE J-2 


\ GRADE 8 















" Petcenc Correct 








. -Percent 


Corr^'M 


Item Number 


M41e 


Female 


Item 


Number 


Male 


Female 



1.01 
1.02 
'1.03 
1..0^ 
1.05 
1.06 
1.1.07 
1. 1.08 
1.1.09 
1.2.01 
,2.02 
,2.03 
,2.04 
2.05 
,2.06 
* 1.2.07 
1.2.08 
1.2.09 
1. 3.01 
1.3.02 
3.03 
3.04 
3.05 
.'^.06 
3.07 
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08 
09 



(X09) 
(X24)' 
CX29) 
(Y27) 
(Y2Q) 
(Y34) 
(ZIO) 
(Z15) 
(Z20) 
.(XI 4) 
(X36) 
(X38) 
(Yll) 
■(Y15) 
(Y40) 
(Z05) 
(ZOft) 

(z:2) 

(X04) 
(X05) 
(X26) 
(Y08) 
(Y22) 
(Y24) 
(ZOA) 
(Z19) 
(Z32) 



67 

85 

53 

55 

62 

85 

37 

73 

88 

60 

72 

.63 

75 

68 

75 

72 

51 

86 

64 

47 

69 

66 

79 

28 

35 

6!! 

64 



.70 

85 " 
.57 

45 
71 
81 

41 . 

lb ' . 
89 
44 
' 73 
6*5 
74 
69 
80 - 
59 ' 
41 
88 
59 
39 
69 
64 
87 

28 . 
29 
66- 
68 - 



1.4. 01 
1.4. 02 
1.4.03 
1.4.04 

1 . 4 . 05 
1 . 4 . 06 
.1.4.07 
1.4.08 
1.4.09 
2 . 1 . dl 
2.1.02 

2.1.03' 

2 . i . 04 
2.1.05 
2 . r. 06 
2.1.07 

.2.1.08 
a. 1.09 
2. 1. 10 
2.1. 11 
2.1. 12 
2.1.13 
2 . 1 . 14. 
2. 1. 15 
2.1. 16 
2.1. 17 
2.1. 18 



X06) 
X07) 
Xi6) 
Y04) 
Y05) 
:"Y06) 
Z21) 
C»30) 
Z31) 
XOl) 
XiO) ■ 

Xll)' 
XI 5') 

XI 7) ' 
X19) 

m)' 

X31) 

X34) 

X35) 

X37) 

YOl) 

Y02) 

Y13) 

Y18) 

Y2 3") 

Y25)^ 

Y26) 



78 
48 
. 42 
2 7.K 
54 
33 
42 ' 
36 
40 
58 
53 

39 

18 

79 

59 

41 ' 

4^ 

63 

50 

74 

84 

78 

66 

42 

57 

^9 

83 



76 
46 
38 
33 
62 
38 
45 
36 
47 
47 
34 

28 
•21 

62 
4.4 
42 
39 
54 
35 
71 
78 
59 
72 
36 
51 
35 
75 



438 



TABLE J-2 (Continued) 



Item Number 



Percent* Correct 



2, 
2. 
,2 , 

'2. 

2 

2 . 

9 



2.1.19 (Y2S) 
2". 1.20 (Y30) 

2.1.21 (Y33) 

2.1.22 (Y39) 

2.1.23 (Z03) 
1.2A (Zll) 

^1.25 (214) 

1.26 (216) 

1.27 (218) 
.1.2.8 (223) 
.1.29 (226) 
.1.30 (233) 

2. 1.31 (235y 
2.1.32 (2J6) 
2. 1.33 (240) 

2.2.01 (X08) 

2.2.02 (Xl 
2; 2.03 (X22) 
2.2.0-. (a30) 

-2.2.05 (Y.16) 

1.2.06 (Y3l) 

2.2.07 (Y35) 

2.2.08 (Y36) 

2.2.09 (Z07) 

2.2.10 (Z17-) 
2.2.11. (-Z28) 
2.2.12 (Z'39) 
2.3.*01 (X03) 

2.3.02 (X18) 

2.3.03 (X28)' 

2.3.04 (X39) 

2.3.05 (Y07) 
2.3VO6 (YIO) 



) 



Male 



Female 



Percent Correct 



Item Number 



35 

57 

70 

51 

57 

64 

37 
.72 
"54 

64 

58 
'49. 

66 
' 42 

63 

66- 

53 
55 

38 ' 

49 

66 

63 

4 3' 

46' 

'51 • 
•49 

46 

76 

58 m 

51 

78 

82 
42 



37 
54 
<^1 
40 
40 
64 
35 
78 
. 45 " 
63 
50 
53 
66 
46 
56 
64 
49' 
51 
31 
39 

*73 
70 

47 
■ 42 

44 

52 

44 

79 

.59 

48' 
.74 
■83 -. 

29 



^TABLE J- 3 



Percent Correct 
Male Female 



ERIC 



1 . 1 . 01 


(X04) 


52 


, 60 


1.1 .02 


(X05) 


23 


, 24 










1.1. "03 


(X14) 


69 


68 


1.1.04 


(X15) 


79 


,80 


l.i.05 


(Y05) . 


46 


38/ 











Item Number • 


Male 


Female 




73 


^•7 . 




0 0 
oz 


84 . 


9 '3 no r 7^\^ "\ 


81 


83 


9 '3 ^^*/'7^'^^ 


56 


54 


9 '3 11 f 701\^ 


ol ' 


85 


9 ?9 f 7'X/*\ 


36 


33' 




oO 


63 


* ^ J . 1 . UZ Al J ) 


h1 


30 


7 1 0'^ f 


25 


25* 


'3 1 0/1 /'YT3\ 


70 


59 




37 


• 27 


J. 1. Do CY03) 


74 


65 


'3 1 n "7 / vhrt \ 


37 


• 29 


* '3 1 no 

* J. 1. Do ( Y12 ) 


. 40 


51 


J. 1. uy ( Y J2) 


65 


60 


'3 1 in /V9'7\ 


51 


44 


J. 1. 11 (ZOz) 


76 


64' ^ 


J. 1. IZ (Z09) 


42 


34 ' 


J. 1. 1 J (Zz4) 


61 


„_.--35 — 


J . 1. 14 ( Zzj) 


43 


19 


J. 1. l3 (Z29) 


78 


78 


J. 2 . Ul (XzO) 


33 


24 


J. z. Uz (X23) 


47 


49 


3.2.03 (X27I 


63 


54 


3. 2. 04 CX32) 


50 


53 


9 9 n C /\r 1 T \ 

Ji.l.UD (Y17) 


34 ^- 


38 , 


3.2.06; (YA9) 


39 


34 


3. 2. 07 (Y21) 


67 


82 


3.2.08 (Y38) 


52 


54 


3.2.09 (Z08) ■ 


60 


'■ 58 • 


3.2,10 (Z12) 




73 


9 9 Tl (7 'xi\ 
J . z. 11 IL5I) 


33 


23 


•3.V2.12 (Z38) ^ 


24 


21 . 

• 


GRADE 1*2 


— . — c 




i » 
Percent 


. Correct 


Item Number V 




Female 









1.1.06 (Y06) 
.1.1.07 (Y08) 
l.r.08 (Yll) 
1.1.09 (Y22) 
l.j/lO (Y23) 



439 - 



43 
61 
83 
47 
66 



26 

55^ ' ^ 
78 
37-, 
5& 



Percent Correct Percent Correct 

Item Number - Male ^ Female ^ Item Number Male ^ Female 



1 2 01 (XQl^ 




45 




V -J 


68 


1 2 O'i /Xlfi'i 


60 


57 


1 2 OA fXlQ'i 


67 


70 


1 2 05 rx30'i 


68 


62 


1 2 06 CX'i'i'i 


-52 


48 


1 2 07 (X35) 


48 


44 


1 2 08 CY02') 


84 ♦ 


87 


1 2 09 fYOQ'i 


57 


46 


1 2 10 (Ylh) 


33 


25 


1.2/11 (Y21) ' 


52 


62 


19 19 ^Y9 ft'^ 


60 


65 


9 1 01 (yc\9^ 


4Q 


51 


9 1 09 ((YOQ^ 


46 • 


37 


9 103 ^Y1 7"^ 


79 


62 

Ufa 


9 1 OA (y^ RV 


4A 


64 


i.1.05 (X22) 


60 ' 


70 


2.1.06 (X2 3) 


37 


^ 32 


2.1.07 (X26) 


52 


59 


2.1.08 (X27) 


53 


48 


2.1.09 ('X3iy * 


60' 


34 


• * > 

2.i.lO (YOl) ' ^ 


46 


,4A. 


2.L.11 (Y04)' • 


70 


' -62 


2.1.12 (Y07) 


78 


71 


2.1.13 (Y18) 


> 71 ■ 


57 


2.1.14 (Y26) 

* 


.52', , 


50 


2.1.15 (Y27)-* 


58 


39 


2.1.16 (Y33) 


36 


25 


2.2.01 (XOl). 


68 


• 69 



2.2.02 (X13) ' 


62 


76 


2.2.03 (X20) 


67 


67 


2.2.04 (X21) 


37 


38 


2.2.05 (Y29) 


60 


59 


2.2.06 (Y34) 


69 


77 


2.3.01 (X03) 


70 


46 


2.3.02 XX12) 


80 


67 


2.3.03 (X29) 


74 


44 


2.3.04 (X32) 


61 


' 65 


2.3.05 (Y16) 


71 


D J 


2.3.06 (Y17) 


27 


. «17 


2.3.07 (^24) 


65 


63 


2.3.08 (Y35) 




38 


3.1.01 (X06) 




58 


3.3S.02 (X08) 


84 


91 


3.1.03 (Y03) 


5/ 


1 JO 


3.1.04 (Y15) 


49 


53 


3.1.05 (Y^6) 


60 


45 


3.1.06 (Y31) 


69 


44 ^ 


•3. 2. '01 (Xll) 


51' 


45 


-3.2.Q? (X24) 


54 


47 » 


3.2^03 (X25) 


69 


46 


3.2,04 (X28) 


47 


47 


'3.2.05" C^3'4) 


41 




3.2'.06 (YIO) 


49 


52 


3.2.07 (Y12) 




32 


3.2.08 i^U) 


42 


39 


• 3.2.09 '(Y19) 


48 


'26 


3.2.10 (Y25) 


, 36 


' 28 



.y^- . " ' ,3.2.12 (Y32) ' 38 , 



